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PREFACE. 



Thers are two methods of teaching, — the syntfidie and the ana 
lytic. la the synthetic method, the pupil is first presented with a 
general view of the science he is studying, and afterwards with the 
particulars of which it consists. The analjn.ic method reverses this 
order : the pupil is first presented with the particidara^ from which 
he is led, by certain natural and easy gradations, to those views 
which are more general and comurehensive. 

The Scholar's Arithmetic, puNiished in ISOl, is synthetic. If that 
is 9l fault of the work, it is a fault of the times in which it appeared. 
The analytic or inductive method of teaching, as now applied to 
elementary instruction, is amon^ the improvements of later years. 
Its mtroduction is ascribed to I^estalozzi, a distinguished teachef 
in Switzerland. It has Iteen applied to arithmetic, with great inge- 
nuity, by Mr. Colbuan, in our own country. 

The analytic is unquestional)ly the licst method of acquiring 
knowledge ; the synthetic is the best method of recapitulating', of 
reviewing it. In a treatise designed for school education, both me- 
tliods are useful. Such is the plan of the present undertaking, 
which the author, occupied as he is with other objects and pursuits, 
would willingly have forl)ome, but that, the demand for t)\h Scholar's 
Arithmetic still continuing, an obligation, incurred by long-continued 
and extended patronage, did not allow him to decline the la}>or of a 
revisal, which shoula adapt it to the present more enlightened 
views of teaching this science in our schools. In doing this, how- 
ever, it has been necessary to make it a new work. 

In the execution of this design, an analysis oi each rule is first 
given, containing a familiar explanation of its various principles ; 
after which follows a synthesis of these principles, with questions 
in form of a supplement. Nothing is taught dogmaticaUy ; no 
technical term is used till it has been first denned, nor any pnnciple 
inculcated without a previous deveh)pmcnt of its truth ; anH the pupil 
is made to understand the reason of each process as he proceeds. 

The examples under each rule are mostly of a practical nature^ 
beginning with those that are very easy, and graauallv advancing 
to those more difficult, till one is introduced containing larger num- 
bers, and which is not easily solved in the mind ; then, in a plain, 
familiar manner, tlie pupil is shown how the solution may be lacili- 
tatcd by Jlgures. In this way he is made to see at once their use 
and their application. 

At the close of the fundamental rules, it has been thought advisa- 
ble to collect into one clear view the distinguishing properties of 
those rules, and to give a numlier of examples ihvolving one or more 
of them. These exercises will prepare the pupil more t<5»dsX?\ \Sk 
understand the application of these \o \\i<& &\)LCicfi«^^i2&% \>^^&:& \ 'wc^ 



besides, will serve to interest him in the science, since he will find 
himself able, by the application of a very .few priiiciplesj to solve 
biany curious questions. 

The arrangement of the subjects is that which to the author has 
appeared most natural, and may he seen by the Index. Fractions 
have received all that consideration which their importance de- 
mands. The principles of a rule called Practice are exhibited, but 
its detail of cases is omitted, as unnecessary since the adoption and 
general use of federal money. The Rule of Three^ or ProportioUf 
::$ retained) and the solution of questions mvolving the prmciples 
of proportion, by analysis, is distinctly shown. 

The articles Alligation^ Arithmetical and Geometrical ProgrcB- 
tiont Annuities and PermtUationf were prepared by Mr. Ira Young, 
a member of Dartmouth College, from whose Knowledge of the 
subject, and experience in teaching, I have derived important aid in 
other parts of tne work. 

The numerical paragraphs are chiefly for the purpose of reference s 
these references the punii should not be allowed to neglect. His 
attention also ought to fte particularly directed, by his instructer, to 
the illustration of each particular principle, from which general 
rules are deduced : for this purpose, recitations by classes ought !• 
be instituted in every school where arithmetic is taught. 

The supplements to the rules, and the geometrical "demonstrations 
of the extraction of the square and cube roots, are the only traits 
of the old work preserved in the new. 

DANIEL ADAMS. 

Moni Vcmon^ (N. H.) Sept. 29, 1827. 
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M'UlSSSikTXOM' . 

iri« A SINGLE or individual thing is called n unitj vmiVj or oru 
one and one more are called tied ; two and one more are called three 
three and one more are called four; four and one more are calk 
^e ; five and one more are called six ; six and one more a] 
called seven ,\ seven and one more are called eight ; eight and oi 
more ate called nine ; ninfe and one more are called ten, &c. 

These terms, which are expressions for quantities, are callcd^ittTj 
bers. There are two melhoas of expressnig numbers shorter tha 
writing them out in words ; one called the Roman method by le 
ters,* and the other the Arabic method by figures. The latter is thi 
in general use. 

in the Arabic method, the nine first numbers have each an appn 
priate character to represent them. Thus, 

• In the Roman method Ijy letters, I repreBents^one ; V, five,' X, f«»,' ] 
Ji/ty ; U, one hundred; D, Jive hundred; and M, otie thov^eytd. 

As often a;s any letter is repeated, so many limes its value is repeated, ui 
.ess it be a letter representing a less number placed before one representing 
greater; then the less number is laken'from the greater ; thus IV represen 
four, IX nine, &c., as will- be seen by the foilowing 

TABLE. 



One 

Two 

Three 

Four 

Five 

Six 

Seven 

Eight 

Nine 

Ten 

Twenty 

Thirty 

Forty 

Fifty 

Sixty 

Seventy 

Eighty 



I. 

II. 

III. 

nil. or IV. 

V. 

VI. 

VII. 

VIII; 

Vmi. or IX 

X. 

XX. 

XXX. 

XXXX. 01 XL. 

L. 

LX. 

LXX. 

LXXX. 



Ninety 
Oiie hundred 
Two hundred 
Three hundred 
Four hundred 
Five huadre*^ 
Six hundred 
Seven hundred 
Eight hundred 
Nine hundred 
One thousand 
Five thousand 
Ten thousand 
Fifty thousand 



LXXXX.or» 
C. 

cc. 

ccc. 

cccc. 

D. or 10.* 

DC. 

DCC. 

DCCC. 

DCCCC. 

M. or ClO.t 

130. or v.^ 

ccioo. ori:: 

lOOO. 



Hundred thousand CCClOOO.ori 
Oue million ]\f. 

Twomillioa mm. 



• 10 is used instead of I> to represent five hundred, and for every add 
tional r)_ annexed at the right hand, tlie number is increased ten times. 

tCIO is used to represent one thousand, arid for every C and put ateae 
cod, the number is iacrsased ten times. 

I A line over any number kiuroasM its valuo on» thousand tifite$. 
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• WIOBKATIOS, IT 1, 3. 

A vniif tmUy, or one, is rapresented by this character, • 1 

T\do . . ' ' , . . 2 

7%»-cc . . . , . 8 

Fhur . • • . .•••••• 4 

Pive 5 

Six 6 

Seven •• . . . . 7 

Ei^/ti . . . . ' 8 

A'mc . . , ... ... • . • \ ^ 

Ten bas no appropriate character to represent it ; hut is consi> 
derod as lonniug a unit of a seqonn or higher order, qonsist* 
iug oi' lenSf represented hy the same clianicter ()) as a unit 
of the first or lower order, but is written in the second place 
from the right hand, that is, oii the left -hand side of umts ; 
and as^ in this case, there are no units to he written with it, 
we write, in the place of units, a ciplier, (l/) wliicli of itself 

signifies nothing ; thUs. . . • . Ten 10 

One ten and one unit are called • • .... Eleven 11 

One ten and two units are called . . . Thcelve 12 

One ten and three units are called • . » Thirteen 13 

One ten and four units are called • • • Poiirteen 14 

One ten and five units are called • • . Pifleen 15 

One ten and six units are called • • • Sixteen 16 

One ten and seven units are called • • • Seventeen 17 



Eighteen 13 
Nineteen 1 9 
7\centu -20 
TfUrly 30 
rorty 40 



One ten and eight units are called • • 
One ten and nine units are called • • 

Two tens are called . • • • . 
Three tens are called • • • • 

Four tens are called • • • • • 

Five tens are called . . . • • • Pi/^y 60 
Six tens are called .••••• Sixty 60 

Seven tens are called . • , , • . keenly 70 
Eight tens are called ...... Eigtity 8C 

Nine tens are called ...... Ninety 90 

Ten tens are called a hundred^ which forms a unit of a still 

' higher order, consisting oi hundreds, represented hy the 

same character (I) as a unit of each of the foregoing orders, 

but is written one jplace further toward the leu hand, that 

is, on the left hand side of ^e??* ; thus. One hundred 100 

One hundred, one ten, and one unit, are called 

One hundred and eleven \\\ 

IT ft. There are three hundred sixty-five davs in a, year. In this 
number are contained all the orders now descrified, viz. units, tens, 
and hundreds. Let it be recollected, units occupy theirs/ place on 
the right hand ; tens the second place from the right hand; hundreds 
the ttiird place. This number may now be decojnposed, that is, se^ 
paroled into parts^ exhibiting each order by itself, as follows : — The 
highest order, or hundreds, are Uire^, represented by this character, 
8 1 but, that it may I)e made to occupy the third place, counting from 
Jie right hand, it must be followed by two ciphers, thus, 300, (three 
hundred. ) The next lower order, or fens, arte six, (six tens are sixty,) 
represented by this character, 6 ; but, that it may occupy the second 



ITS, 3. NUMBBATIOK. 'f 

place, which is the ^ace of tens, it mast be followed by one cipher, 
thus, 60, (sixty;) The lowest order, or units ^ are five, representea 
by a single character, thus, 5, (five.) 

We may now combine all these parts together, first writing down 
the five units for the right hand ngure, thus, 5 ; then the six tens 
^60) on the left hand of the units, thus, 65 ; then the three hundreds 
(300) on the left hand of the six tens, thus, 365, which number, so 
written, may ])e read three hundred, six tens, and five units ; or, as 
is more usual, three hundred and sixty-five. 

IT 3« Hence it appears ilmt Jlgurc^ have a different value accord- 
ing" to the PLACE they occupy ^ counting- /rom theright handtawardM 
thilejt. 

Take for example the number 3 3 3, made by the same fi^ore 
three times repe^ed. The 3 on the right hand, or in ihcjirst place, 
signifies 3 units ; the satnc figure^ in the second place, signifies 3 
tensj or thirty ; its value is now increased ten times. Again, the 
same figure, in the third place, signifies neither 3 units, nor 3 tenSf 
but 3 hundreds, which is ten times the value of the same figure in 
the place immediately preceding, that is, in the place of tens ; and 
this is a fundamentaL'law in notation, that a removal of one place 
iowarde the Iq/l increaaes (he value ofa^gure ten times. 

Ten hundred make a thousand, or a unit of the fourth order. Then 
follow tens and hundreds of thousands, in the same manner as ten9 
and hundreds of units. To thousands succeed millions, billions, &c., 
to each of which,^ as to units and to thousands, are appointed three 
places,* as exhibited in the following examples : — 



EXAMPLS 



1st. 




• This ifl according to the French method of counting. The English, after 
bunders of miUionfi, instead of proceeding to" billions, reckon thousands, tens 
and bundreda of thousands of millicms, appropriating six places, instead of 
Ibree, to millions, billions, ^c. 



10 XOraCEBATIOir. f t. 

SXAUPLK 2d. 3, 1 7 4, 6 9 2, 8 3 7, 4 6 3, « 1 2 
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^ To facilitate the reading of large numbers, it is frequently prac- 
tised to poiut them ofl* into perio.is of three jigures eachj as in the 
2d example. The nanics and the order of the periods hemg known, 
this division enables us to read numbers consisting of many figures 
as easily as we can read three figures only. Thus, the above exam- 
pies are read 3 (three) Q,uadri> lions, 174 (one hundred seventy-four J 
Trillions, 592 (nve hundred ninety- twoj Billions, 837 (ei^t hundred 
thirty-seven) Millions, 463 (four hunared sixty-three) Thousands, 
612 (live hundred and twelve.) 

After the same manner are read the nu^ibers contained in the fot 
lowing 

NiriVIERATION TABLE. 

Those words at the head of the table are 
^ applicable to any sum or number, and must be 

g q Committed perfectly to memory, so as to be 

s « «> readily applied on any occasion. 

M * O ^ 

ss ^^ 

°i °l « • 

i o Si: o ^± 




• • 7 Ofthesecharacters, lj2, 3, 4, 5, 6, 7, Si 9,0, 

• 'SO the nine first are sometimes called signincant 

• ••••.432 figures, or digits, in distinction from the last^ 

• ••••7054 wnich, of itself, is of no value, yet, placed at 

• •••86200 the rigrht hand of another figure it mcrcases 

• ••900371 the value of that figure in the same tenfold 

• •5086000 proportion as if it had been followed by any 

• 103 2070 one of the significant figures. 
806105409 

Note. Should the pupil find any difficulty in reading the follow- 
ing numbers, let him first transcribe them,' and point them ofi* into 
periods. 

5768 62831209 286297314013 

34120 I752«4013 S203845761204 

701602 3456720334 13478120673019 

539285 25037026631 341246801734626 ' 

The expressing of numbers, (as now shown,) by figures, is called 



f 3, 4. ADDITION or BIMPLX KUMBK0. 11 

NotaUtm, The reading of a^y nomber set down in figures, is called 
Numeraiicm, 

After being able to read correctly all the numbers in the foregoing 
table, the pupil may proceed to express the following numbers by 
figures: — 

1. Serenty-siz. 

2. Eight hundred and seren. 

3. Twelve hundred, (that is, one thousand and two handled.)* 

4. Eighteen hundral. 

5. Twenty-seven hundred and nineteen. 

6. Forty-nine hundred suid sixty. 

7. Ninety-two thousand and forty-five. 

8. One hundred thousand. 

9. Two millions, eighty thousands, and seven hundreds. 

10. One hundred milhons, one hundred thousand, <me htmdred 
and one. 

1 1 . Fifty-two millions, six thousand, and twenty. 

12. Six billions, seven millions, eight thousand, and nine hundred* 

13. Ninety-four billions, eighteen thousand, one hundred and se- 
venteen. - * 

14. One hundred thirty-two billions, two hundred millions, and 
nine. 

15. Five trillions, sixty billions, twelve millions, and ten thou- 
sand. 

16. Seven hundred trillions, eighty-six billions, and seven mil- 
lions. 



ASDZTXoar 

OF SIMPLE NUMBERS. 

IT 4:a 1. James had 5 peaches, his mother gave him 3 peaches 
more ; how many peaches nad he then ? 

2. John boufi^ht a slate for 25 cents, and a book for 8 cents ; how 
many cents did he give for both ? 

3. Peter bought a wagon fdr 36 cents, and sold it so as to gain 9 
cents ; how many cents did he get for it ? 

4. Frank gave IS walnuts to one boy, 8 to another, and had 7 left ; 
how man]^ walnuts had he at first? 

6. A man bousht a chaise for 54 dollars ; he expended 8 dollars 
in renairs, and then sold it so as to gain 6 dollars ; how many dol- 
lars aid he get for the chaise ? 

6. A man bought 3 cows ; for the first he gave 9 dollars, for the 
second he gave 12 dollars, and for the other he gave 10 dollars ; how 
many dollars did he give for all the cows ? 

7. Samuel bought an orange for 8 cents, a book for 17 cents, a 
knife for 20 cents, and some walnuts for 4 cents ; how many cents 
did he spend 7 

8. A man had 3 calves worth 2 dollars each, 4 calves worth 3 dol- 
lars each, and 7 calves worth 6 doUan «N&Vk\ wy« tbas^ «::^^9k\Aii 
he? 



\ 



12 



ADDITION OP SiaiPLS NUMBEB8. 



IT 



9. A man sold a cow for 16 dollars, some com fo^ 20 dollai 
wheat for 25 dollars, and butter for 5 dollars ; how many doila 
must he recehe? 

The putting together two or more numbers, (as in the foregoii 
examples,) so as to make one whole nuviber, is called Addition, ai 
the whole number is called the sum or amount. 

10. One man owes me 5 dollars, another owes me 6 dollars, an 
ther 8 dollars, another 14 dollars, and another 3 dollars ; what is ti 
amount due to me ? 

11. What is the amount of 4> 3, 7, 2, 8, and 9 dollars? 

12. In a certain school, 9 study grammar, 15 study arithmetic, I 
attend to writing, and 12 study geography j what is the whole nur 
ber of scholars ? 

Sighs. A cross, -f-, one line horizontal and the other perpendic 
lar, is the sign of addition. It shows that numbers with th 
sign between them are to be added together. It is sometimes re{ 
pluSf which is a Latin word signifying more. 

Two parallel, horizontal lines, =, are the sign of equality, 
signifies that the number before it is equal to the number after i 
Thus, 5 -|- 3 = 8 is read 5 and 3 are 8 ; or, 5 plus (that is, more) 
is equal to 8. 

la, this njoimer let the pupil be instructed to commit the followii 



ADDITION TABLE. 



2- 


|-0= 2 


2- 


-1=3 


2- 


-2== 4 


2- 


-3= 5 


2- 


-4= 6 


2- 


h6= r 


2- 


-6= 8 


2- 


-7= 9 


2- 


-8=10 


2-1 


[-9sall 


3H 


kO= 3 


3- 


-1= 4 


3- 


-2=: 6 


3- 


-3= 6 


3- 


-4= 7 


3- 


-6= 8 


3-. 


-6« 9 


3- 


p7=l0 


8- 


-8 = 11 


3H 


-9 =8 12 



4- 


[-0= 4 


4- 


-1=6 


4- 


-2= 6 


4- 


-3= 7 


4- 


k4= 8 


4- 


-Ssis 9 


4-i 


f^6 = 10 


4-J 


[-7=11 


4- 


-8= 12 


4-1 


-9=13 


6-1 


h0= 6 


6- 


-1=6 


5- 


-2= 7 


6- 


-3= 8 


6- 


-4= 9 


5- 


[-6 = 10 


6H 


keesll 


6-^ 


k7 = 12 


5- 


r.8 = 13 


6- 


P<9ssi4 



6- 


-0= 6 


6- 


-1=7 


6- 


-2= 8 


6- 


-3= 9 


6- 


-4 = 10 


6- 


^ea^ii 


6- 


^6 = 12 


6- 


^7=13 


6- 


-8=14 


6- 


-9=16 


7-| 


-0= 7 


7- 


ri« 8 


7- 


-2= 9 


7- 


-3 = 10 


7- 


-43;pll 


7- 


-.6 = 12 


7- 


-6 = 13 


7- 


-7 at 14 


7- 


^8=sl6 


7- 


-9=16 



8 + 
8--1 
8--2 
8--3 
8--4 
8--5; 

8--7i 
8.-8: 
8 + 9: 



8 
9 
10 
11 
12 
13 
14 
15 
16 
17 



9 
9 
9 
9 
9 
9 
9 
9 
9 
9 




1 
2 
3 
4 
5 
6 
7 
8 
9 



9 
10 
11 
IZ 

13 
14 

19 
16 

17 

18 



I 



-^ 9 s=s how many 7 
8 4-7 = how many 1 
44, 3 4- 2 S3 how many 7 
e J^4 + 6 ca how many 7 



%4jB, Addition op simple numbebs. 9 

2 + + 4-|-6 = how many 7 
74-l"hO + 8 = how many ? 

3 + -^- 9 + 5 = how many ? 

9 4- 2 -f- 6 4- 4 + 5 = how many 7 
l>j-3^6_|-7_|_8 = how many 7 
1-1-2 + 3-j-4 + 54-6 = how many 7 
8-j-9-|-o-|-2-i-4 + 6=s how many 7 
6^a + 5-H0~h8-f»3=3 how many 7 

IT 5 a When the numbers to be added are smalls the addition is 
readily performed in the mind ; but it will frequently be more cou- 
▼enient,aiid even necessary, to write the numbers down before add« 
in^ them. 

13. Harry had 43 cents, his father gave him 25 cents more; how 
many cents had he then 7 

One of these numbers contains 4 tens and 3 units. The other 
number contaius 2 tens and 5 units. To unite these two numbers 
together into one, write them down one under the other, placing the 
units of one nuinber directly under units of the other, and the ten* 
of one number directly under tens of the other, thus : 

43 cents. Having written the numbers in this maimer, draw a 

25 cents, line underneath. 

43 cents ^® ^^®^ begin at the right hand, and add the 5 

25 ceiUs' ^^^^^ °^ ^^® lower number to the 3 units of the upper 

* number, making 8 units, which we set down in umt's 

~g place. 

We then proceed to the next column, and add the 
43 cents. 2 tens of the lower number to the 4 tens of the upper 
25 cents, number, making 6 tens, or 60, which we set down in 
— ten's place, ana the Work is done. 

Ans.GS centi. 

It now appears that Harry's whole number of cents is 6 tens and 
8 units, or 68 cents ; that is, 43 4~ 26 = 68. 

14. A farmer bought a chaise for 210 dollars, a horse for 70 dol* 
lars, and a saddle for 9 dollars ; what was the whole amount 7 

Write the nambers as before directed, with units under units, tens 
under tens, &c. 

OPERATION. 

Chaise^ 210 dollars. Add as before. The units will be 9, ths 

Horse t 70 doUars. tens 8, and the hundreds 2 ; that is, 210 -f* 
Saddle^ 9 dollars, 70 + 9 = 289. 

Answer f 289 doUars, 
After the same manner are performed thjB following examples : 

15. A man had 16 sheep in one pasture, 20 in another pasture, and 
43 in another ; how many sheep had he in the three pastures 7 15 

•+• 2Q 4- 143 =3 how many 7 

2 ' 
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16. A man has three farmis, one containing 500 acres, another 213 
acres, and another 76 acres ; how many acres in the three farms 1 
600 + 213 4- 76 = how many I 

17. Bought a farm for 2316 dollars, and afterwards sold it so as to 
gain 550 dollars ; what did I sell the farm for ? 231 6 -}- 550 = how 
many? 

Hitherto the amount of any one column, when added up, has not 
exceeded 9 ; consequently has been expressed by a single tigure. 
But it will frequently happen that the amount of a single column will 
exceed 9, requiring two or more^fiffures to express it. 

18. There are three bags of money. The first contabis 876 dol- 
lars, the second 653 dollars, the third 524 dollars ; what is i}ie amount 
contained in all the bags 1 

OPERATION. Writing down the numbers as already di- 

F^Tst bag, 876 rected, we begin with the right hand, or unit 

Second baff, 653 column, and find the amount to he 13. that is, 

Third bag^ 524 3 units and 1 ten. Setting down tne three 

units, or right hand figure, m unit's place, di- 

Airumntf 2063 rectly under the column, we reserve the I ten, 

or left hand figure, to be added with ihe other 
tens, in the next column^, saymff, 1, wliich we reserved, to two, makes 
3, and 5 are 8, and 7 are 15, which is 5 units of its own order,'aud 1 
miit of the next higher order, that is, 5 tens and 1 hundred. Seltiuw 
down the 5 tens, or right hand figure, directly under the column of 
tens, we reserve the Uft hand figure^ or i hundred, to be added in the 
^column of hundreds, saying, 1 to 5 is 6, and 6 are 12, and 8 are 20, 
which l>eing tlie last coluimi, we set down the whole number, writ- 
ing the 0, or right hand figrure, directJy under the column, and carry- 
ing forward the 2, or left nand figure, to the next place, or place of 
thousands. Wherefore, we find the whole amount ol money con- 
tained in the three bags to be 2053 dollars, — the answer. 

Proof. We may reverse the order, and, beginning at the top, add 
the figures downward. If the two results are alike, the work is sup- 
posed to be right. 

From the examples and illustrations now given, we derive the foU 
lowing 

I. Write the numbers to be added, one under another/ placing 
units under units, tens under tens, &c., and draw a line underneath. 

U. Begin at the right hand or unit column, and add togctlver all 
the fio^ures contained in that column ; if the amount does not exceed 
9. write it under the column ; but if the amount exceed 9, so that it 
snail require two or more figures to express it, write down the unit 
fii^re only under the column ; the figure or figures to the left hand 
of units, being /ens, are so many units of the next higher order, wliich, 
being reserved, must be carried forward and added to the first figure 
in the next column. 

III. Add each succeeding column in the same mamicr. and set 
down the whole amount at tne last column. 
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EXAMPLES FOR PRACTICE. 

19. A man bought four loads of hay ; one load weighed 1817 
pounds, another weighed 1950 pounds, another 2156 pounds, and 
another 2210 pounds ; what was the amount of hay purchased ? 

20. A person owes A 100 dollars, B 2160 dollars, C 785 dollars, 
D 92 dollars ; what is the amount of his debts ? 

21. A farmer raised in one year 1200 bushels of wheat, 850 bush*' 
els of Indian com, "1000 bushels of oats, 1086 bushels of barley, and 
-74 bushels of jpeasc ; what was the whole amount ? Arts. 4210. 

22. St. Paul's Cathedral, in London, cost 800,000 pounds sterling, 
the Royal Exchange 80,000 pounds, the Mansion Hous^ 40^000 
pounds, Black Friars Brid|[e 152,840 pounds, Westminster Bridge 
389,000 pounds, and the Monument 13,000 nouiuis ; what is the 
amount of these sums ? Ans. 1,474,840 pounds. 

23. At the census of 1820, the numbier of inhabitants in tne New 
England states was as follows : — Maine 298,335, New Hampshire 
244,161, Vermont 235,764, Massachusetts 523,287, Rhode island 
83,059, Comiecticut 275,248 ; what was the whole number of inha- 
bitants at that time in those states 7 Ans, 1,659,854. 

24. From the creation to the departure of the Israelites from Egypt 
■was 2513 years ; to the siege of Troy, 307 years more ; to the build- 
ing of Solomon's Temple, 180 years ; to tne building of Rome, 251 
years ; to the expulsion of the Kings from Rome, 244 years ; to the 
destruction of Carthage, 363 years ; to the death of Julius Caesar, 
102 years ; to the Christian era, 44 years ; required the time frOin 
the creation to the Christian era. Ana. 4004 years. 

25. 26. 



886370642 106 1 4 3 6 7 5 8 3 2 14 6 3 

31074 2 9315638 1762349713620 

6263034792 6 8 12 7 5 3 6 2 17 

247136 6652174630128 

8673 87032634720 13 



27. 28. 

636420763 1023 2 3 7 5 4 6 8 2 13 6 

28 12345672948 2 8 3 4 9 6 7 3 2 6 7 8 

605704208 7 094 9 3 6 3 4 2 16 7 3 2 1 

3 162835 90 67 18 2 3 6 5 4 7 8 2 4 3 6 9 

7 60428 653 7892 8 5 6 7 8 9 



29. What IS the amount of 46723, 6742, and 986 dollars 7 



30. 



A man has three orchards ; in the nrst there are 140 trees that 
bear appki, and 64 trees that bear peaches ; in the second, 234 trees 
bear apples, and 73 bear cherries ; in the third, 47 trees bear plums, 
36 bear pears, and 25 bear cherries \ \iON? tnan^ Xx<i,^%\3Siti^Vftft. ^x- 
chards ? 
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SUPPLEIVIENT TO NUMERATION AND ADDITION. 

QUESTIONS. 

I . What is a single or individual tiling called ? 2. Wliat is nota- 
tion? 3. What are the methods of notation now in use? 4. Hot* 
many are the Arabic characters or figures ? 5. What is numeration ! 
6. What is a fundamental law in notation ? 7. What is addition 'J 
8. What is the rule for addition ? 9. What is the result, or numbei 

sought, called ? 10. What is the sign of addition? 11. ot 

equality? 12. How is addition proved? 

EXERCISEa 

1. Washington was born in the year of our Lord 1732 ; he was 67 
years old when he died ; in what year of our Lord did he die ? 

2. The invasion of Greece by Xerxes took place 481 yeais before 
Christ ; how long ago is that this current year 1827 ?•• 

3. There are two numbers, tlie less number is 8671, the differenoe 
between the numl>eYS is 597 ; what is the greater number ? 

4. A man borrowed a sum of money, and paid in part 684 dollars ; 
the sum left unpaid was 876 dollars; what was the sum borrowed? 

6. There are four numbers, the first 317, the second 812, the third 
1350, and the fourth as much as the other three ; what is the sum 
of them all? 

G. A gentleman left his daugliter 16 thousand, 16 hundred and 
16 dollars; he left his son 1800 more than his daughter; what was 
his son's portion, and what was the amount of the whole estate ? 

J 5 Son's portion, 19,416. 

■^^' I Whole estate, 37,032. 

7. A man, at his death, left his estate to his four children, who 
after papng debts to the amount of 1476 dollars, received 4768 dol- 
isirs each ; how much was the whole estate ? Arts. 20548. 

8. A man bought four hogs, each weighing 375 poauds ; how 
much did they all weigh? ^Irw. 1500. 

9. The fore quarters of an ox weigh one hundred and eight pounds 
eacn, the hind quarters weigh one hundred and iwent^'^-four pounds 
each, the hide seventy-six pounds, and the fallow sixty pounds ; 
what is the whole weight of the ox? Ans. 600. 

10. A man, being asked his age, said he was thirty-four years 
old when his eldest son was born, who was then fifteen years of 
age ; what was the age of the father ? 

11. A man sold two cows for sixteen dollars each, twenty bushels 
of com for twelve dollars^ and one hundred pounds of tallow for 
eight dollars ; wliat was lus due ? 




StTB7RA0TXO»r 

OP SEVIPLE NUMBERS. 

V 6m 1. Charles, having 18 cents, bought a book, lor which h« 
gave c cents; hovf manv cents had he left l 
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S. John had 12 apples ; he gave 6 of them to his brother ; how 
many had he left ? 

3. Peter played at marbles : he had 23 when he began, but when 
he had done he had only 12 ; now many did he lose ? 

4. A man bought a cow for 17 dollars, and sold her again for 22 
dollars: how many dollars did he- gain ? 

5. Charles is 9 years old, and Andrew is 13 ; what is the dif^ 
rence in their a^s ? 

6. A xxukti borrowed ^ dollars, and paid all bnt 18 ; how many 
dollars did he pay ? that is, take 18 from 50, and how many would 
there he left I. 

7. Jolm bought a book and slate for 33 cents ; he gave 8 cents for 
the book ; what did the slate cost him ? 

8. Peter bought a wagon for 36 cents, and sold it for 45 cents ; 
how many cents did he gsdn by the bargain ? 

9. Peter sold a wagon for 45 cents, which was 9 cents more than 
he gave for it ; how many cents did he give for the wagon ? 

10. A boy, being asked how old he wcus, said that he was 25 
years younger than his father, whose age was 33 years ; how old 
was the boy ? 

The taking of a less number from a greater (as in the foregoing 
* examples) is called Subtraction. The grieater number is called the 
minuend, the less number the aybtranendj and what is left after 
subtraction is called the difference, or remainder, 

11. If the minuend be 8, and the subtrahend 3, what is the di^- 
rcnce or remainder ? Ana. 5. 

12. If the subtrahend be 4^ and the minoend 16, what is the. 
remainder 7 

13. Samuel bought a book for 20 cents; he 'paid down 12 cents; 
how many cents more must he pay 1 

Sign. A short horizontal line, — , is the 8ig[n of subtraction. 
It is usually read mtntts, which is a Latin word signifying less. Ii 
shows that the number qfter it is to be taken from the number be- 
Jbre it. Thus, 8 — 3 = 5, is read 8 minus or less 3 is equal to 6 ; 
or, 3 from 8 leaves 5. The latter expression is to be used by the 
pupil in committing the following 



SUBTRACTION TABLE. 



2 
3 
4 
6 
6 
7 
8 
9 

12- 

3 
4 
6 



2 = 
2=1 
2 = 2 
2 = 3 
2 = 4' 


6 — 3 = 3 

7 — 3 = 4 

8 — 3 = 5 

9 — 3 = 6 
10 — 8 = 7 


2 = 5 
2 = 6 
2 = 7 
2 = 8 


4 — 4 = 
6-4 = 1 

6 — 4 = 2 

7 — 4 = 3 


3 = 
3=1 
3 = 2 


8 — 4 = 4 

9 — 4 = 5 
10 — 4r-a6 




a* 
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7 — Sssshowmany? 18 — 7 == how many? 

8 — 6 = how many ? 28 — 7 = how many 1 

9 ^- 4 SUE how many ? 22 — 13 = how many? 
12 — 3 = how many 7 33 — 5 s= how many ? 

. 13—^4 ass.how many 1 41 — 15 =s how many ? 



IT 7» When the numhers are smallf as in the foregoing examples, 
the taking of a less number from a greater is readily done in the 
tnind; but when the numbers are large^ the operation is most easily 
performed part at a time, and therefore it is necessary to iDrite the 
numbers down beibre* performing the operation. 

14. A farmer, having a flock of 237 sheep, lost 114 of them by 
disease ; how many had he left 7 

Here we have. 4 units to be taken from 7 units, 1 ten to be taken 
from 3 tens, and 1 hundred to be taken from 2 hundreds. It will 
therefore be most convenient to write the less number under the 
greater, observing, as in addition, to place units under units, tens 
under tens, &c., thus : 

- We now begin with the units, 

From 237 the mir^umd, IT^'^J^ S?, iTn^Ii ^^ wm'^ 

Take 114 the avbtrahend, *^^ T^? ^^^^- ^' ^'*"**''] ^^. 

^u#«, lit uMf rfuni iMt^tut, ^g g^^ ^^^^ directly under the 

109 ^fc«».»»>,.*-^^ column in unit's place. Then, pro- 

123 the remainder. ^^^j^g ^^ ^1^^ ^^^^ ^1^^^ ^^ ^^^^ 

1 (ten) from 3, (tens,) and there remain 2, (tens,) which we set down 
in ten*8 place. Proceeding to the next comnm, we say, I (hundred) 
from 2, (hundreds,) and there remains 1, (hundred,) which we set 
down in hundred'B place, and the work is done. It now appears, 
that the number of sheep left was 123 ; that is, 237 — 114 = 123. 

Ailer the same manner are performed the following examples : 

15. There are two farms : one is valued at 3750, and the other 
at 1500 dollars; what is tne difference in the value of the two 
farms? 

16. A man*s property is worth 8560 dollars, but he has debts to 
the amount of 3500 dollars ; what will remain after paying his 
debts 7 

17. James, having 16 cents, bought a penknife, for which he gave 
7 cents ; how many cents had he leA 7 

OPERATION. 

16 cents, A difficulty prrsents itself^ere ; for we cann'»t 

7 cerUs. take 7 from 5 ; but we can take 7 froiai 15, and 
— there will remain 8. ' 

8 cents left. 

18. A man bought a horse for 85 dollars, and a cow for 27 dollars ; 
what did the horse cost him more tlian thr cow 7 

OPERATION. The same d»fficultv meets us here as in the 

Horsey 86 last example ; we cannot take 7 from 5 ; but in 

CknOt "il the last example the larger number consisted of 1 

— =ten and 5 uniis, which tojrether make 15; we 

Difference, 58 therefore took 7 from 15. Ilere we have 8 tens 
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and 5 units. We canM|ry jn the mind, suppose i ten taken from 
the S tens, which ^|dH^&ve 7 tens, and this i ten we can suppose 
joined to the 5 unflR^Aking 15. We can now take 7 from 15, as 
before, and there wfll remain 8, which we set down. The taking 
of I ten out of 8 tens, and joining it with the 5 units, is called bor- 
rowing- ten. Proceeding to the next higher order, or tens, we must 
consider the upper figure, 8, from which we borrowed, 1 less, calling 
it 7 ; then, taking 2 (tens) urom 7, (lens,) there will remain 5, (leuSj) 
which we set down, making the difference 58 dollars. Or, instead 
of making the upper fi^re I less, calling it 7, we may make the 
lotDcr figure I flu^e, calbng it 3, and the result will be the same ; 
for 3 from 8 leaves 6, the same as 2 from 7. 

19. A man borrowed 713 dollars, and paid 471 dollars ; how many 
dollars did he then owe 7 713 — 471 =s how many 7 

Ans. 242 dollars. 

20. 1612 — 465 = how many ? Ans. 1 147. 

21. 43751 •— 6782 =s how many? Ans. 36969. 

T 8a The pupil will readily perceiTe, that subtraction is the 
reverte of addition. 

22. A man bought 40 sheep, and sold 18 of them ; how many had 
he left 7 40 — 18 == how many 7 Ans. 22 sneep. 

23. A man sold 18 sheep, and had 22 left; how many had he at 
first 7 18 -f- 22 = how many 7 Ans. 40, 

24. A man bought a horse lor 75 dollars, and a cow for 1 & dollars ; 
what was the difference of the costs 7 75 — 16 == how many 7 Re 
▼ersed, 59 -|- 1 6 =« how many 7 

25. 114 — 103 = howmany7 Reversed, 11+ 103 ==: howmany7 

26. 1 13 — 76 =s how many 7 Reversed, 67 -f- 76 = how many 7 

Hence, subtraction may be proved by addUiony as in the foregoing 
examples, and addition by svMrctction. 

To jrrove subtractiony we may add the remainder to the subtrakendf 
and, if the work is right, the amourU will be equal to the minuend. 

To prove addition^ we may subtract^ successively, from the amount, 
the several numbers which were addedvto produce it, and, if the work 
is right, there will be no remainder. Thus 7-|-8-|-6 = 21; 
proof, 21 — 6 = 15, and 15 — 8 = 7, and 7 — 7=a 0. 

From the remarks and illustrations now given, we deduce the 
following 

RULE. 

I. Write down the numbers, the less under the greater, placing 
units under units, tens under tens, du;., and draw a line under 
them. 

II. Beginning with units, take sacbessively each figure in the 
lower number from the figure over it, and write the remainder di- 
rectly below. 

III. When the figure in the lower number exceeds the figure over 
it, supi)ose 10 to be added to tbe uvper figure; but in this case we 
must add 1 to the /owcr figure in tne next colqpn, ^/'^^j/g/lfU^^ 
Kg. This is called brnvwing 10. 




\ 
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EXAMPLES FOR PRAgMCE. 

27. It a farm and the buildings on it be^VBfd at lOOOO, and t!)i 
buildings alone be valued at 4567 dollars^ -mS^ill the vadue of th< 
land ? • 

28. The jpopulation of New England, at the census in 1800, was 
1,232,464; m 1820 it was 1,659,864; what was the increase in 2( 
years ? 

29. What is the difference between 7,648,203 and 928,671 7 

30. How much must you add to 358,642 to make 1, 487, §45 7 

31. A man }K>ught an estate for 13,682 dollars, ana sold it agaii 
for 15,293 dollars ; did he gain or lose by It 7 and how much 7 

32. From 364,710,825,193 take 27,940,386,574. 

33. From 831,025,403,270 take 651,308,604,782. 

34. From 127,368,047,216,843 take 978,654,827,382. 



SUPPLEMENT TO SUBTRACTION. 

QUESTIONS. 

1. What is svbtradion? 2. Wliat is the greater number called 1 

8. . the less nnmber 7 4. What is the resiUt or answer called 1 

5. What is the siffti of subtraction 7 6. What is the rule? 7. 
What is understooa by 6orro»wi^ ten ? 8. Of what is subtraction 
the reverse 7 9. How is subtraction proved 7 . 10. How is addition 
proved by subtraction 7 

EXERCISES. ' 

1. How long from the discovery of America by Columbus, in 
1492, to the commencement of the Kevolutionary war in 1775, which 
gained our independence 7 

2. Supposing a man to have been bom in the year 1773, how old 
was he m 1827 7 

3. Supposing a man to have been 80 years old in the year 1826, in 
what year was he bom 7 

4. There are two numbers, whose difference is 8764 ; the greater 
number is 16687 ; I demand the less. 

5. What number is that which, taken from 3794, leaves 865 7 

6. What number is that to which if you tfdd 789 it will become 
6350. 

7. In New York, by the census of 1820, there were 123,706 inha- 
tants ; in Boston, 43,940 ; how many more inhabitants were then 

in New York than in Boston 7 

8. A man, possessing an estate of twelve thousand dollars, gave 
two thousand five hundred dollars to each t>r his two daughters, and 
the remainder to his son ; what was his son's share 7 

9. From seventeen million take fifty -six thousand, and what will 
remain 7 

10. What number, together with these three, viz. 1301, 2561, and 
3120, will make ten thousand? 

1 1 . %||iiJ^ought 9, horse for one hundred and fourteen dollars, 
and a'^^MBKvOne hundred and eighty-severf dollars; how much 
tuore ditOHPeibr the chaise than lor the horse 7 






X B. SUPPLEMENT TO SUBTRACTION, 9i 

12. A man boirows 7 ten dollar bills and 3 one dollar bills, and 
"jpays at one time 4 ten dollar hills and 5 one dollar bills ; how many 
ten dollar bills and one dollar bills must he afterwards pay to can- 
cel ibe debt ? Ans. 2 ten doll, bills and 8 one doll. 

13. The greater of two numbers is 24, and the less is 16 ; what i& 
their difierence ? 

14. The enreater of two numbers is 24, and their difierence 8; 
what is the less number? 

> 15. The sum of two numbers is 40, the less is 16 ; what is the 
greater ? ' 

16. A tree, 68 feet high, was broken off by the wind ; the top 
part, which fell, was 49 feet long; how high was the stump whico 
was left ? 

17. Our pious ancestors landed at Plymouth, Massachusetts, in 
1620 ; how many years since ? 

18. A man carried his produce to market ; he sold his pork for 
45 doUzirs, his cheese for 33 dollars, and his butter for 29 dollars ; he 
received, in pay, salt to the vtflue of 17 dollars, 10 dollars' worth of 
sugar, 6 dollars' worth of molasses, and the rest in money ; how 
much money did he receive ? Ans. 80 dollars. 

19. A boy bought a sled for 28 cents, and gave 14 cents to have it 
repaired.; lie sold it for 40 cents; did he gain or lose by the bar- 
guin 7 and how much ? 

20. One man travels 67 miles in a day, another man follows at 
the rate of 42 miles a day ; if they both start from the same iilace at 
the same time, how far will they be apart at the close of ine first 

day ? of the second ? of the third 7 — of tlie 

fourth 7 m 

21. One man starts from Boston Monday morning, and travels at 
the rate of 40 miles a day ; another starts from the same pla^e 
Tuesday morning, and follows on at the rate of 70 miles a day ; how 
far are they apart Tuesday night ? Ans. 10 miles. 

22. A man, owing 379 dollars, paid at one time 47 dollars, at ano- 
ther time 84 dollars, at another time 23 dollars, and at another time 
143 dollars; how much did he then owq? Ans. 82 dollars'. 

23. A man has property to the amount of 34764 dollars, but 
there are demands against him to the amount of 14297 dollars ; how 
many dollars will be left after the payment of his debts 7 

24. Four men bought a lot of land for 482 dollars ; the first man 
paid 274 dollars, the second man 194 dollars less than the first, and 
the third man 20 dollars less than the second ; how much did the 
second, the third, and the foiu-th man pay 7 

C The second paid 80. 
' Ans^ < The third paid 60. 

C The fourth paid 68. 

25. A man. having 10,000 dollars, gave away 9 dollars; how 
many had he left 7 Ans, 9991. 
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XaJJIsTlVlMlCILTlOVt 

OF SIMPLE NUMBERS. 

IT 9* 1. If one orange costs 5 cents, how manycentf must I 

give for 2 oranges ? how many cents for 3 oranges 7 

For 4 orajiges ? 

2. One bushel of apples costs 20 cents ; how many cents must I 
give for 2 bushels ? for 3 bushels 7 

3. One gallon contains 4 quarts ; how many quarts in 2 gallons 7 
■ in 3 gallons 7 in 4 gallons 7 

4. Three men bought a horse ; each man paid 23 dollars for bis 
share ; how many dollars did the liorae cost tnem 7 

6. A man has 4 f^rms worth 324 dollars each; how many doUan 
are they all worth 7 

6. In one dollar there are one hundred cents; how many cents in 
6 dollars 7 

7. How much will 4 pair of shoes cost at 2 dollars a pair 7 

8. How much will two pounds of tea cost at 43 cents a pound 7 

9. There are 24 hours in one day ; how many hours in 2 days? 
— in 3 days 7 in 4 days 7 ^ in 7 days 7 

10. Six boys met a beggur, and gave him 15 cents each; how 
many cents did the beggar receive 7 

When questions occur, (as in the above examples,) where the 
same numuer is to be added to itself several times, the operation 
may be much facilitated by a rule called Multiplication, in which 
the number to be repeated is called the multiplicand, and the number 
which shows how many times tlie multiplicand is to be repeated » 
■lied the mvltiplier. The multiplicand and multiplier, wnen spo- 
ken of collectively, are called the /actors, (producers,) and the an- 
swer is called the product. 

U. There is an orchard in which there are 5 rows of trees, and 
27 trees In each row ; how many trees in the orchard 7 -^ 

In this example, it is evi- 

In the first row, 27 trees. dent that the waole number 

. . second . . 27 . . of trees will be equal to the 

. . third . . 27 . . scmount of five 27s added 

, . Jburth . . 27 . . together. 

. , fifth . • 27 . • In adding, we jfind that 7 

— — taken five limes amounts to 

In the whole orchard, 135 trees. 35. We write down the five 

units, and reserve the 3 lens ; 
the amount of 2 taken five times is 10, and the 3, which we reserved, 
makes 13, wliich, written to ther'left of units, makes the whole 
number of trees 135. * 

If we have learned that 7 taken 6 times amounts to 35, and that 
2 taken 5 times amounts to 10, it is plain we need write the numlier 

27 but once, and then, setting 

Multiplicand, 27 trees in each row, the multiplier under it, we 

Multiplier ^ 5 rovfs. maj say, 5 times 7 are 35, 

■ writing down the 5, and re- 

J^odudj 135 trees, Arvs, serving the 3 (tens) as in 

addition. Again, 5 times 2 
(tens) are 10, (tens,) and 3, (tens,") w^icYv we ie^«tN<i^» \xx^« V3^ 
^tensj as before. 
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IT 10* 12. There arc on a board 3 rows of spots, and 4 spots in 

each row ; how many spots on the board 7 

A slight inspection of the figure will show, that 
the number of spots may be found either by taking 
4 three times^ (3 times 4 are 12,) or by taking 3 /our 
times^ (4 times 3 are 12 ;)for we may say there, are 
3 rows of 4 spots each, or 4 rows oi 3 spots each ; 
therefore, we may use either of the given numbers 

for a multiplier, as best suits our convenience. We generally write 

the numbers as in subtraction, the larger u]ppermost, with units 

under units, tens mider tens, &c. Thus, 

Multiplicand, 4 spots. Note. 4 and 3 are the./ac&ff-«, which 

Multiplier, 3 rows. produce the product 12. 

Product, 12 Ans, 

Hence, — Mitltlptication is a short way ofperformiing many addi* 
tions ; in other words, — // is the method of repeaiin^ any number 
any given number of times. 

Sign. Two short lines, crossing: each other in the form of the 
letter X, are the sign of multiplication. Thus, 3X4 = 12, signifies 
that three times 4 are equal to 12, or 44imes 3 are 12. 

Note. Before any progress can !« made in this rule, the following 
\ah\Q must be committed perfectly to memory. 



MULTIPLICATION TABLE. 



2UineBQ 




S4 MULTirUCATION OP SIMPLE NUMBEBS. IT 10. 

9X2=howmany7 4X3X2 = 24. 

4X6 = bow many ? 3X2X5 = how many 7 

8X9 = how many 7 7 X I X 2 = how many 7 

3X7 = how many 7 8X3X2 = how many 7 

6X6 = bow many 7 3X2X4X6= how many 1 

13. What will 84 barrels of flour cost at 7 dollars a barrel 7 

Ans. 5S8 dollars. 

14. A merchant bought 273 hats at 8 dollars each ; what did they 
cost7 iln^. 2184 dollars. 

15. How many inches are there in 253 feet, every foot being 13 
inches 7 

OPERATION. The product of 12, with each of the significant 

253 figures or digits, having been comnuited to 

12 memory from the multipUcation table, it is just 

as easy to multiply by 12 as by a single figure* 

Ans. 3036 Thus, 12 times 3 are 36, &c. 

16. What will 476 barrels of fish cost at 11 dollars a barrel 7 

Ans. 5236 dollars. 

17. A piece of valuable laftd, containing 33 acres, was sold for 
246 dollars an acre ; what did the whole come to 7 

As 12 is the largest number, the product of which, with the nine 
digits, is found in the multiplication txible, therefore, when the mul- 
tiplier exceeds 12, we multiply by each figure in the multiplier sepO" 
Totely. Thus : 

OPERATION. The multiplier consists 

246 dollars f the price qf I acre* of 3 tens and 3 units. 

33 number oj^ acres. First, multiplying by 



the 3 units gives us 738 



I 



738 dollarSy the price of 3 acres, dollars, the price of 3 
738 dolUvrs, the price oj^ 30 acres, acres. We then mul- 

tiply by the 3 tens, 

Ans. 8118 dollarSf the price of 33 cures, - ^ivriling the first figure 

of the product (S) in 
ten^s place, that is, directly under the figure by which toe midiiply. 
It now appears, that the product by the 3 tens consists of the sanje 
figures as the product by the three units ; but there is this diiie- 
rence — the figures in the product by the 3 tens are all removed one 
place further to\yard the (eft hand, by which their value is increased 
tenfold^ which is as it should be. because the price of 30 acres is 
evidently ten times as much as tW price of 3 acres, that is, rriso 
dollars; and it is plain, that these two products, added together, 
give the price of 33 acres. 

These examples will be sufi3cient to establish the following 

RULE. 

I. Write down the multiplicand, under which write the multiplier, 
placing units under units, tens under tens, &c., and draw a lina 
midemeath. 

II. When the multiplier does not exceed 12, begin at the right 
hand of the multiplicand, and multiply each figure coniained in it 

ity the multiplier, netting down, and carrying, as in a«blit ion. 
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III. When the multiplier exceeds 1 2, multiply by each figure of the 
multiplier separately, first by the units^ then oy the tens, &c., remem- 
bering always to place the first figure of each product directly under 
the figure by which you multiply. Having gone through in tliis 
manner with each figure in the multiplier, add their several pro- 
ducts together) aud the sum of them will be the product requirecL 

EXAMPLES FOR PRACTICE. 

18. There are 320 rods in a mile ; how many rods are there in 67 
miles? 

19. It is 436 miles from Boston to the city of Washmgton; how 
many rods is it ? 

20. What will 784 chests of tea cost, at 69 dollars a chest 7 

21. If 1851 men receive 758 dollars apiece, how many dollars will 
they all receive 7 Arts. 1403058 dollars. 

22. There arc 24 hours in a day; if a ship sail 7 miles in an hour, 
how many miles will she sail in one day, at that rate 7 how many 
miles in 36 days 7 how many miles in 1 year, or 365 days 7 

Ans. 61320 miles in 1 year. 

23. A merchant bought 13 pieces of cloth, each piece contaming 
28 yards, at 6 dollars a yard ; now many \*ards were there, and what 
was the whole cost 7 Ans. The whole cost was 2184 dollars. 

24. Multiply 37864-by 235. Product , 8898040. 

25 29831 . 952. .... 23399112. 

26 93956 . 8704. .... 817793024. 



CONTRACTIONS IN MULTIPLICATION. 

I. When the multiplier is a composite number. 

IT XX ■ Any numl>er, which may be produced by the multiplica- 
tion of two or more numbers, is called a composite number. Thus, 
15, which arises from the multiplication of 5 and 3, (5 X 3=15,) is 
a composite number, and the numbers 5 and 3, which, multiplied 
together, produce it, are called component parts, or factors of that 
Aumber. So, also, 24 is a composite number ; its comppnent parts 
or factors may be 2 and 12. (2 X 12 = 24,) or they may be 4 and 6, 
(4 X6 = 24,) or they may be 2, 3, and 4j (2 X 3^ X 4 = 24.) 

1. What will 15 yards of cloth cost at 4 dollars a yftrd 7 

4 

6 15 yards are equal to 5 X 3 yards. - The cost of & yards 

— would be 5 X 4 = 20 dollars ; and because 15 yards con- 
SO tain 3 times 6 yards, so the cost of 15 yards will evidently 

3 be 3 times the cost of 6 yards, that is, 20 dollars X 3 = 60 

— dollars. Ans, 60 dollars. 
60 

Wherefore, If the muUiplierhe a composite number^ we may, if we 

please, m,uMiply the multiplicand first fry one of the component parts^ 

that product by the other, and so on, if the component jmrts be more 

' than two \ and, having in this way multiplied by each of the com?^-- 

jient parts, the last product will be the piodMcX Te<{uxTed, 

8. What will 1 36 Ions of potashes co\t» vo^ ^\ ^^ ^'Qj^«t%\«t'^»KA 



26 COKTH ACTIONS IK MULTIPLICATION. IT 11, 12, 19. 

8 X 12 =a 96. It follows, therefore, that 8 and 12 are component 
.parts or factors of 96. Hence, 

136 dollars, the price of 1 ton. 
8 one of the component parts, or lactmrs. 

1088 dollars, the price of 8 tons. 
12 the otlier component part, or factor. 

Ana. 13056 dollars, the price of 96 tons. 

3. Supposing 342 men to be employed in a certain piece of work, 
for which they are to receive 112 aollars each, how much will they 
all receive ? . 

8 X 7 X 2 = 112. Ana, 38304 dollars. 

'\ 4. Multiply 367 by 48. Produdf 17616. 

^) 6 853 . 66. .... 47768. 

6 1086 .72 • . . . 78192. 

II. When the multiplier is 10, 100, 1000, &c 

IT 12a It will be recollected, (IF 3,) that any figure, on beinff 
removed one place towards the left hand, has its value increasea 
tenfold; hence, to multiply any number by 10, it is only necessary 
to write a cipher on the nghi hand qf it. Thus, 10 times 25 arc 
250 ; for the 5, which was units before, is now made tens^ and the 2, 
which was tens before, is now made hundreds* So, also, if any 
figure be removed two places towards the left hand, its value is in- 
creased 100 times, &c. Hence, 

When the multiplier is 10, 100, 1000, or 1 vith any number of d- 
lohers annexed^ annex as many ciphers to the multinlicand as there 
Are ciphers in the multiplier, and the multiplicana, so increased| 
will be the product required. Thus, 

Multiply 4& by 10, the product is 460. 

.... 83 . 100, 8300. 

.... 95 . 1000, 95000. 

EXAMPLES FOR PRACTICE. 

1. What will 76 barrels of flour cost, at 10 dollars a barreH 

2. If 100 men receive 126 dollars each, how many dollars wiU 
Ihey all receive ? 

.3. What will 1000 pieces'* of broadcloth cost, estimating each 
piece at 312 dollars ? 

4. Multiply 5682 by 10000. 

6 82134 . 100000. 

■" - 

IT IS. On the principle suggested in the last IT, it follows,^- "'" 
When there are ciphers on vie right hand of the multiplieandf 
multiplier^ either or bothy we may, at first, neglect these ciphers, 
multiplying by the siffnifcant fgures only \ aftei? which we must 



on the 
er. 



annex as many ciphers to the product as there ure ciphers 
right hand of the multiplicand and multiplier, counted togef&< 

EXAMPLES FOR PRACTICE. 
I, If 1300 men receive 460 dollars apiece, how many dollars wiU 
tliejr all receive ? 



T 13. C0NTBACTI0N9 IK MULTIPLICATION. 27 

The ciphers in the multiplicand and 
4fiO multiplier, counted together, are three. 

JSV^ Disregarding these, we write the signifi- 

**^ cant ng^res of the multiplier under the 



.»^ significcmt figures of the multiplicand, 

*g and multiply; after which we annex 

three cipliers to the right hand of the 

Ana, 698000 doUarn, P'**^'^^^* ^^^^ ^^^^ ^^^ ^^ ^^«'- 

2. The number of distinct buildings in New England, appropri- 
ated to the spinning, weaving, and prmting of cotton goods, was esti- 
mated, in 1826, at 400, running, on an average, 700 spindles each) 
what was the whole number ofspindies 7 

3. Multiply 357 by 6300. " 
4 8600 . 17. 

6 9340 . 460. 

6. . . . 6200 . 410. 
7 373 . 204. 

OPERATION. 
378 
204 

In the operation it will be seen, that multiplying by 

1512 ciphers produces nothing. Therefore, 

000 
756 

77112 

III. When there are ciphers hettoeen the B^ijleantfigwes of the 
multipUeri we may omit the ciphers, multiplying by the st^mijicani 
Jigurea only^ placmg the first ngure of eacn product directly under 
the figure by which we multiply. 

EXAMPLES FOR PRACTICK 
8. MulUply 164326 by 3007. 

OPSBATION. 

154326 
3007 





MulUply 

• « • • 


643 

1620 

36243 


Product^ 

by 206. 
. 2103. 
. 32004. 


1080282 
462978 


9. 
10. 
11. 


464058;t82 






., * 



SUPPLEMENT TO MULTIPLICATION. 

QUESTIONS. I 

1. What is multiplication 1 2. Y?\\tjA. \s vYvt twm^«« n» V^ tkvjVVV- 
plied called 1 3 to multiply by ca\Yed'\ \. \^\«Xv^^^"^««^ 
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,16 8UPPLE51B2JT TO SUMBBATION AND ADDITION. IT 6, 6. 

SUPPLEIVIENT TO NUMERATION AND ADDITION. 

QUESTIONS. 

I. What is a single or individual tiling called ? 2. Whatisnotar 

tion? 3. Wliat are the methods of notation now in use ? 4. Ho\i 

manv are the Arabic characters or figures ? 6. What is numeratioa 1 

' 6. What is a fundamental law in notation ? 7. What is addition'] 

8. What is tlie rule for addition ? 9. What is the result, or numbei 

sought, called ? 10. What is the sign of addition? 11. ot 

equality 7 12. How is addition proved? 

EXERCISES. 

1. Washington was born in the year of our Lord 1732 ; he was 67 
years old when he died ; in what year of our Lord did he die ? 

2. The invasion of Greece by Xerxes took place 481 years before 
Christ ; how long ago is that tnis current year 1827 ?••• 

3. There are two numbers, the less number is 8671, the difierenoe 
between the numljevs is 597 ; what is the greater number ? 

4. A man borrowed a sum of money, ana paid in part 684 dollars ; 
the sum left unpaid was 876 dollars ; what was the sum borrowed? 

5. There are four numbers, the first 317, the second 812, the third 
1350, and the fourth as much as the other three ; what is the sum 
of them all? 

6. A gentleman left his daughter 16 thousand, 16 hundred and 
16 dollars ; he left his son 1300 more than his daughter; what was 
his son's portion, and what was the amount of the whole estate ? 

* 5 Son's portion, 19,416. 

-tins. ^ vvhole estate, 37,032. 

7. A man, at his death, left his estate to his four children, who 
after paving debts to the amount of 1476 dollars, rectjived 4768 dol- 
iars each ; now much was the wh(^e estate ? Ans. 20548. 

8. A man bought four hogs, each weighing 375 pounds; how 
much did they all weigh? Ans, 1500. 

9. The fore quarters of an ox weigh one hundred and eight pounds 
each, the hind quarters weigh one hundred ar^ twenty-four pounds 
each, the hide seventy-six pounds, and the niallow sixty pounds ; 
what is the whole weight of the ox ? Ans. 600. 

10. A man, being asked his age, said he was thirty-four years 
old when his eldest son was born, who was then fifteen years of 
age ; what was the age of the father ? 

11. A man sold two cows for sixteen dollars each, twenty bushels 
of com for twelve doUirs, and one hundred pounds of tallow for 
eight dollars ; what was lus due ? 



STTBTKiLOTXOXr 

OP SIMPLE NUMBERS. 

V 6m 1. Charles, having 18 cents, bought a book, lor which he 
gave cents; how many cents had he left ? 
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3. Johii had 12 apples ; he gaye 6 of them to his brother ; how 
many had he left? 

3. Peter played at marbles : he had 23 when he began, but when 
he had done he had only 12 ; now many did he lose ? 

4. A man bought a cow for 17 dollars, and sold her again for 22 
dollars ; how many dollars did he gain 7 

6. Charles is 9 years old, and ^idrew is 13 ; what is the di^ 
rence in their ages ? 

6. A ican borrowed 50 dollars, and paid all but 18 ; how many 
dollars did he pay ? that is, take 18 from 60, and how many would 
there be left X 

7. Jolm bought a book and slate for 33 cents ; he gaye 8 cents for 
the book ; wliat did the slate cost him 7 

8. Peter bought a wagon for 36 cents, and sold it for 45 cents; 
how many cents did he gain by the bargain 7 

9. Peter sold a wagtm for 45 cents, which was 9 cents more than 
he gave for it ; how many cents did be give for the wagon 7 

10. A boy, being asked how old he was, said that he was 26 
yr>ars younger than his father, whose age was 33 years ; how old 
was the boy 7 

The taking of a less number firom a greater (as in the foregoing 
examples) is called Subtraction. The greater number is called the 
minuendy the less number the atibtranendi and what is left after 
subtraction is called the difference^ or remainder, 

1 1 . If the minuend be 8, and the subtrahend 3, what is the diife- 
rcnce or remainder 7 Ans, 5» 

12. If the subtrahend be 4^ and the minnend 16, what is the 
remainder 7 

13. Samuel bought a book for 20 cents; he paid down 12 cents; 
how many cents more must he pay 7 

Sign. A short horizontal line, — , is the 8ig[n of subtraction. 
It is usually read m£ntz£, which is a Latin word signifying less. Ii 
shows that the number (\fler it is to be taken from the number be- 
/ore it. Thus, 8 — 3 = 6, is read 8 minus or less 3 is equal to 6 ; 
or, 3 from 8 leaves 5. The latter expression is to be used by the 
pupil in committing the following 



SUBTRACTION TABLE. 



2 
3 

4 
6 
6 
7 
8 
9 
10 



3 
4 
5 



2 = 
2 = 1 
2 = 2 
2 = 3 
2 = 4' 


6 — 3 = 3 

7 — 3 = 4 

8 — 3 = 6 

9 — 3 = 6 

10 — 8 = 7 


2 = 5 
2 = 6 
2 = 7 
2 = 8 


4 — 4 = 
6-4=; 

6 — 4 = 2 

7 — 4 = 3 

8 — 4 = 4 

9 — 4 = 5 
10 — 4r-a6 


3 = 
3=1 
3 = 2 



3* 
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SUPPLEMENT TO NUMERATION AND ADDITION. 

QUESTIONS. 

I. What is a single or individual thing called ? 2. What is no 
tion? 3. What are the methods of notation now in use ? 4. H 
manv are the Arabic characters or figures ? 6. What is numeratic 
6. What is a fundamental law in notation ? 7. What is additio 
8. What is the rule for addition ? 9. What is the result, or uum 
sought, called ? 10. What is the sign of addition? li. — — 
equality 7 12. How is addition proved ? 

EXERCISES. 

1. Washington was born in the year of our Lord 1732 ; he was 
years old when he died ; in what year of our Lord did he die ? 

2. The invasion of Greece by Xerxes took place 481 years bei 
Christ ; how long ago is that tnis current year 1827 ?•• 

3. There are two numbers, the less number is 8671, the dilTere 
between the numbers is 597 ; what is the greater number ? 

4. A man borrowed a sum of money, and paid in part 684 dolla 
the sum left unpaid was 876 dollars ; what was the sum borrowc 

5. There are four numbers, the first 317, the second 812, theth 
1350, and the fourth as much as the other three ; what is the s 
of them all? 

6. A gentleman left his daughter 16 thousand, 16 hundred i 
16 dollars ; he left his son 1300 more than his daughter; what \ 
his son's portion, and what was the amount of the whole estate ? 

4_- 5 Son's portion, 19,4 
Ans, ^ vVhoie estate, 37,0 

7. A man, at his death, left his estate to his four children, w 
after pavinff debts to the amount of 1476 dollars, received 4768 c 
iars each ; now much was the whole estate ? Ans. 205 

8. A man bought four hogs, each weighing 375 pounds; li 
much did they all weigh? Ana. 15 

9. Tho fore quarters of an ox weigh one hundred and eight pou 
each, the hind quarters weigh one hundred ai^ twenty-four pou 
each, the hide seventy-six pounds, and the fallow sixty poun 
what is the whole weight of the ox ? Ans. 6 

10. A man, being asked his age, said he was thirty-four ye 
old when his eldest son was born, who was then fifteen years 
age ; what was the age of the father ? 

11. A man sold two cows for sixteen dollars each, twenty busi 
of com for twelve dollars^ and one hundred pounds of tallow 
e^ht dollars ; wliat was !us due ? 



SX7Bl*KiLOTXOXr 

OP SIMPLE NUMBERS. 

W Cm 1. Charles, having 18 cents, bought a book, tor which 
gave c cents; how many cents had he left 1 
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3. John had 12 apples ; he gaye 6 of them to his brother; how 
many had he lefl? 

3. Peter played at marbles : he had 23 when he beganj but when 
he had done he had only 12 ; now many did he lose ? 

4. A man bought a cow for 17 dollars, and sold her again for 22 
dollars : how many dollars did he gain ? 

6. Charles is 9 years old, and Andrew is 13 ; what is the di^ 
rence in their ages ? 

6. A man borrowed 50 dollars, and paid all but 18 ; how many 
dollar? did he pay ? that is, take 18 irom 60, and how many would 
there he left 1 

7. Jolm bought a book and slate for 33 cents ; he gave 8 cents for 
the book ; what did the slate cost him ? 

8. Peter bought a wagon for 36 cents, and sold it for 45 cents | 
how many cents did he gsdn by the bargain ? 

9. Peter sold a wagon for 46 cents, which was 9 cents more than 
he gave for it ; how many cents did he give for the wagon ? 

10. A boy, being asked how old he was, said that he was 26 
years younger than his father, whose age was 33 years ; how old 
was the boy 7 

The taking of a less number firom a greater (as in the foregoing 
examples) is called Subtraction. The greater number is called the 
minuend^ the less number the 8t(6^a^enc^, and what is left after 
subtraction is called the difference^ or remainder. 

U. If the minuend be 8, and the subtrahend 3, what is the dii{e« 
rcnce or remainder ? Ans. 6. 

12. If the subtrahend be 4^ and the minuend 16, what is the. 
remainder ? 

13. Samuel bought a book for 20 cents; he paid down 12 cents; 
how many cents more must he pay ? 

Sign. A short horizontal line, — , is the sig^n of subtraction. 
It is usually read minus, which is a Latin word signifying less. It 
shows that the number after it is to be taken from the number be- 
fore it. Thus, 8 — 3 = 6, is read 8 minus or less 3 is equal to 6 ; 
or, 3 from 8 leaves 5. The latter expression is to be used by the 
pupil in conmiitting the following 



SUBTRACTION TABLE. 



2 
3 

4 
5 
6 
7 
8 
9 
10 



2=s0 
2= 1 
2 = 2 
2 = 3 
2 = 4 
2 = 5 
2 = 6 
2 = 7 
2 = 8 



3 
4 
6 



3 = 
3=1 
3 = 2 

3* 
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15. How many oranges would it take to give 12 boys one quarter 
of an orange each ? 

16. How much is one half of 12 apples ? 

17. How much is one third of 12 7 

18. How much is one fourth of 12 7 

19. A man had 30 sheep, and sold one fifth of them ; how many 
of them did he sell 7 

20. A man purchased sheep for 7 dollars apiece, and paid for them 
all 63 dollars ; Avhat was their number? 

21. How many oranges, at 3 cents each, maybe bought for 12' 
cents 7 

It is plain that as many times as 3 cents can be taken from 12 cents, 
so many oranges may be bought ; the object, therefore, is to find hovf 
many tunes 3 is contained in 12. 

12 cents, 

J^rst orcmge^ 3 cents. We see in this example, that we 

— may take 3 from 12 four times, af- 
' 9 ter which there is no remainder ; 

Second orange^ 3 cents, consequently, svbtraction aione is 

— , sufficient for the operation ; but we 
6 may come to the same result by s 

Third orange, 3 cetUa, process, in most cases much shorts 

— er, called Division, 
3 

Fourth orange, Z cents. 



IT 15 • It is plain, that the cost of one orange, (3 cents,) multi- 
plied by the number of oranges, (4,) is equal to the cost of all the 
oranges, (12 cents ;) 12 is, therefore, a/jroawci, and 3 one of its fac- 
tors ; and to find how many times 3 is contained in 12, is to find the 
other factor, which, multiplied into 3, will produce 12. This factor 
we find, by trial, to be 4, (4 X 3 = 12 ;) consequently, 3 is contained 
in 12 4 times. Ans. 4 oranges. 

22. A man would divide 12 oranges equally among 3 children; 
how many oranges would each child have 7 

Here tlie object is to divide the 12 oranges into 3 equal parts, and 
to ascertain the number of oranges in each of those parts. The ope- 
ration is evidently as in the last example, and consists in finding a 
number, which, multiplied by 3, will produce 12. This number we 
have already found to be 4. Ans. 4 oranges apiece. 

As, therefore, multiplication is a short way of performing many 
additions of the same number ; so, division is a short way of perfonn- 
ing many subtractions of the same number ; and may be denned, the 
method of finding how many times one numher is contained in an- 
other, and also ojdividing a number into any number qfequai parts. 
In all cases, the process oT division consists in finding on 
tors of a given nroduct, when the other factor is known. 



in finding one of the fac- 



i 



The number given to be divided is called the dividend^ and answers 

to the product in multiplication. The number given to divide hf is 

called the divisor ^ and answers to one of the factors in multiplicauon. 
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The reaultf or answer sought, is called the qtiotienl, ( fiom the Latid 
word quotieSy how many?) and answers to the other fsxXot. 

. Sign. The sia^ for division is a short horizontal line betwrm 
two dots, -r-. It shows that the number be/ore it is to be divided 
by the number after it. Thus 27 -5- 9 = 3 is read, 27 divided by 9 
is equal to 3 ^ or, to shorten the expression, 27 by 9 is 3 ; or, 9 in 2^ 
3 times. In place of the dots^ the dividend is often written over the 
line, and the divisor under it, to express division ; thus, 2J ss 3j 
read as before. ^ 



DIVISION TABLE.* 



^^K 


t = l 


f = l 


1 = 1 


1=2* 


1=2 


"^=2 


¥=2 


1=3 


>^=3 


"^=3 


¥=3 


1=4 


y=4 


¥=4 


V=4 


y^s 


=V>=5 


=V>=5 


V=5 


4^6 


V=6 


=^=6 


V=6 


J^7 


V=7 


¥=7 


V=7 


¥=8 


V=8 


V=8 


V=8 


J^-9 


Y=9 


V=9 


V=9 


*-l 


i = l 


f = l 

1 


1 = 1 


< =2 


V=2 


V*=2 


V=2 


1=3 


¥=3 


V=3 


V=3 


-yi=4 


^=4 


V=4 


¥=4 


■^=5 


V-5 


y=5 


V=5 


•¥=6 


>V>=6 


V=6 


V=6 


V=»7 


¥=7 


V=7 


V=7 


J^8 


V=8 


V=8 


V=8 


V^9 


V=9 


V=9 


V=9 



^«=l 

fS=2 
f8=3 
♦8-4 
*8=5 

18=7 
18=8 
fj=9 

ii=l 
f!=2 
«=3 
tt=4 

f!=5 

ff=6 

^i=7 

ff=8 
41=9 



+f=l 
f|=2 

ff ==3 

'ff=8 
J^^9 



26 
42 
64 
82 
33 



7,ori^^ 
6,oriyi: 
9, or ^ : 
9yOr3^'. 
n,or^: 



s how many ? 49-J- 7, or 49 = how many 7 

: how many 7 32-7- 4, or sg. = how many 7 

; how many ? 99^ 1 1 , or 99 ==s how many 7 

: how many 7 84-r- 12, or 84. = how many 7 

: how many 7 108-r- 12, or 109 = how many 7 



IT 16 a 23. How many yards of cloth, at 4 dollars a yard, can be 
bought for 856 dollars ? 

■ I I L I. 11 I I I I II M 

• The reading used by the pupil in committing U\e v^bl« toa^XM.^ ''>iVi V>» 
li 4 by 2 la 2, 9c ; or, 2 in 2 one time, 2 in 4 Xwo Um«»« Cka., 



« 
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Here the number to be divided is 856, which therefore is the divi- 
dend ; 4 is the number to divide by, and therefore the divisor. It is 
not evident how many times 4 is contained in so largre a number as 
856. This difficulty will be readily overcome, if we decompose this 
number, thus : 

856 = 800 + 40 4-16. 
Beginning with the hundreds^ we readily perceive that 4 is contamed 
in 8 2 times ; consequently, in 800 it is contained 200 times. Pro- 
ceeding to the tens, 4 is contained in 4 1 time, and conseauently in 
40 it is contained 10 times. Lastly^ in 16 it is contained 4 times. 
We now have 200 +I0 + 4«=s214for the quotient, or the numl)er 
of times 4 is contained in 856. Ana. 214 yards. 

We may arrive to the same result without decomposing the divi- 
dend, except as it is done in the mind, taking it by parts m the fol- 
lowing manner : 

For the sake of convenience, we write 

Dividend. down the dividend with the divisor on the 

Divisor i 4 ) 856 lefl, and draw a line between them ; we 

. also draw a line underneath. Then, be- 

Quo^ieTi/, 214 ginning on the left hand, we seek how of- 

ten the divisor iA) is contained in 8, (hun- 
dreds,) the left hand figure ; finding it to oe 2 times, we write 2 di« 
rectly under the 8, which, falling in the place of hundreds, is in re- 
ality 200. Proceeding to tens, 4 is contained in 6 (tens) 1 time, 
which we set down iii ten^a place, directly under the 5 (tens.) But 
after taking 4 times tea out of the 5 tens, there is 1 ten left. This 
1 tea we join to the 6 units, making 16. Then, 4 into 16 goes 4 
times, which we set down, and the work is done. 

Tliis manner of performing the operation is called Sfiart Division, 
The computation, it may be perceived, is carried on partly in the 
mind, which it is always easy to do when the divisor does not ex- 
ceed 12. 

RULE. 

Prom the Uluatration of this example^ we derive this general rtiZe 
• Jbr dividing ^ when tht divisor does not exceed 12. 

I. Find how many times the divisor is contained in the first fi<?ur« 
or figures of the dividend, and, setting it directly under the divi 
dendf carry the remainder, if any, to the next figure as am many 
tens. 

II. Find how many times the divisor is contained in this dividend, 
and set it down as before, continuing so to do till all the figures in 
the dividend are divided. 

Proof. We have seen (IT 15) that tlie divisor and quotient are 
factors, whose proiluct is the dividend ; and we have also seen, that 
■dividing the dividend by one factor is merely a process for finding 
the other. 

Hence division and multiplication mutually prove each other. 

To prove division^ we may muttiphj the divisor by the quotient, » 
and, if the work Ite right, the product wiW be iVve s'dxuft ^svVvft <ii"^\- 
(tend; or we may diviae the dividend by t/ic quotient, «acv.N\.,\i\k<t>Nv>\>k 
ts right, the Jesuit wiji i»« the same as the div'iaot. 
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To prove multiplicaiion, we may dirif/c the product by onejhdor^ 
and, iJf the work he right, the quotient will be the other Jipetor, 

EXAMPLES FOR PRACrnCE. 

24. A man would divide 13,462,725 dollars among 6 men; how 
laany dollars would each receive ? 

OPERATION. In this c^rample, as we cannot have 5 in 

Dividend. the first figiirCj fl ) we lake two figures, and 

Dirnsor^B) 13,462,725 say, 5 in 13 wiJl ^o2 times, and there are 

3 over, which, ioiued to 4, the next figure, 

Quoiienij 2,C92,54» makes 34 ; and 5 in 34 will go 6 times, &c. 

In proof of this example, we multiply 

PBOOF. the quotient hy the divisor, and, as the 

Quotient ^ ^ product is the same as the dividend, we 

2,692,545 ' conclude that the work ib right. From a 

6 divisor, bare inspection of the above example and 

..its prooij it is plain, as iteibre stated, that 

1 3,462,725 division is the reverse of multiplication, and 

that the two rules mutually prove each 
other. 

25. How many yards of cloth can be bought for 4,354,560 dollars. 

mt2 dollars a yard? : — at 3 dollars'? at 4 dollars! 

at 5 dollars ? at 6 dollars 1 at 7 ? 

at 8 ? at 9 7 at 10 7 

Note. Let the pupil be required to prove the foregoing, and joU 
following examples. 

20. Divide 1005903360 by 2, 3, 4, 5, «, 7, 8, 9 10, Uj and 12. 

27. If 2 pints make a quart, how many qimrts in 8 puits 7 ■ 

in/ 2 pints 7 in 20 pints? in 24 pints? in 

248 pints 7 in 3764 pints 7 in 47632 pints 7 

28. Four quarts make a gallon ; how many gallons in 8 quarts 7 

in 12 quarts? in 20 quarts? in 36 quarts'? 

in 368 Quarts 7 in 4896 quarts 7 in 5436 1 44 quarts 7 

29. A man gave 86 apples to 5 boys; how many apples would 
each boy receive 7 

Dividend, Here, dividing the number of 

Divisor, 6 ) 86 the apples (86) by the number 

— '— of Itoys, (5,) we find that each 

Q;iwtieini, 17 — 1 Remainder. boy's share woulrl be 17 a])ples ; 

but there is one apple left. 

a 17a 5 ) 86 In order to divide all the apples enuall^ 

among the boys^ it is plain, we must aivide 

171. this one remaining apple into 5 equal parts, 
^ and give one oi thesse parts to each of the 
hoys. Then each boy's share would be 17 apples, and one fifth part 
ol another apple; which is written thus, 171 apples. 

Ans. 174. apples each. 

The 17, expressing whole apples, are called integers^ l^vWx. ^s»^ \i&hoU 
numbe/j, ) The 1. (one fi/tn) ol' an appVe, expressvcv^ paxl 'iA "«s'\st<^«»k 
or divided apple, *is caJied a. fraction, {\\vssx \s, xstbrGkcu wvM^a^x.^ 

Fractions, as we here see, are written ^v'\\,bL Vn*o ti\ite^«^>^^^ ^^"^ 
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rectly ov^r the other, with a short line between them, showing that 
the upper number is to be divided by the lower. Tne upper num- 
ber, or dividend^ is, in fractions, called the nuTnercUorf ana the lower 
numl)er, or divisor j is called the denominator^ 

Note. A number like 17X, composed of integers (17) and a frac- 
tion, f l\ is called a mixed^number. 

In the preceding example, the one apple, which was left after car- 
rying the division as far as couid be by whole iiumbers, is called the 
remainder^ and is evidently a part of the dividend y^t undivided. 
In order to complete the division, this remainder, as we before re- 
marked, miist be divided into 5 eoual .parts ; but the divisor itself 
expresses the number of parts, li, now, we examine the fraction, 
we shall see that it consists of the remainder (I) for its numerator, 
and the divisor (5) for its denominator. 

Therefore, if there be a remainder^ set it down at the right hand 
of the quotient for the numerator of a fraction, under which write the 
divisor for its denominator. 

Proof of the last example. In proving this example, we find it 

17JL necessary to multiply our fraction by 

6 6 J but this is easily done, if we con- 

— sider that the fraction ± expresses one 

86 part of an apple divided ° into five equal 

parts ; hence, 5 times 1. is A = I, that 
is^one whole apple, nihich we reserve.to be added to the" unito, say- 
ing, 5 times 7 are 35, and one we reserved makes 3G, &c. 

30. Eight men drew a prize of 453 dollars in a lottery ; how many 
dollars did each receive ? 

Dividend. Here, after carrying the division as far as 
DivisoTf 8 ) 453 possible by whole numbers, we have a re- 

mainder of 5 dollars, which, written as above 

Q,uotient, 56^ directed, gives for the answer 66 dollars and 

A (five eights) of another dollar to each man. 

IT 18 a Here we may notice, that the eighth part of 5 dollars is 
the same as 5 times the eighth part of 1 dollar, that is, the eighth 
part of 6 dollars is 4 of a dollar. Hence, &. expresses the quotient 
of 5 divided by 8. * ^ 

Proof "I is 5 parts, and 8 times 5 is 40, that is, -^=5, which, 

56i reserved and added to the product of 8 times 6, makes 53, 

8 &c. Hence, to m,vJtiply a fractiony we may muhiply 

the num^erator^ and divide the product by the denomina'^ 

453 tor. 

Or, in proving division, we may multiply the whole number in the 

Suotient onlij. and to the product add the remainder ; and this, till 
le pupil shall be more particularly taught in fractions, will be more 
easy in practice. Thus, 56 X ^ = ^^Si &^d 448 -^ 5, tne remainder, 
«» 463, as before. 

31. There are 7 days in a week ; how many -w^^iVs m^^^ ^w^^'X 
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32.*Wbeii flour is worth 6 dollars a barrel, how many banrelf 
may be bought for ^5 dollars ? how mauy for 60 dollars 7 ■ 

for 487 dollars ? : for 7631 dollars 7 

33. Divide 640 dollars among 4 men. 

640 -h 4, or Akfi «■ 160 dollars, An». 

34. 678 -T- 6, or &^ a= how many 7 — * Ana, 118. 

35. iUMLQ. =: how many 7 
86. JLi^e=showmany7 

37. ai|^ = how many 7 ite.8d6| 

38. 2.]^ SB how many 7 

39. iJL|iLX=howmany7 

40. 2 1 4p 1 2 =s how many? 

IT 19* 41. Divide 4370 dollars equally among 21 men. 

When, as in this example, the divisor exceeds 12, it is evident tLat 
the computation cannot be readily carried on in the mind, as in the 
foregoing examples. Wherefore, it is more convenient to write down 
the computation at lengthy in the following manner : 

OPERATION. We may write the divisor and 

Divisor, Dividend, QuoHeni, dividend as in short division, but, 

81 ) 4370 ( 208 JL. instead of writing the quotient ttTt- 

42 • dcr the dividend, it will be found 

more convenient to set it to the 

170 '■^^ hand, 

168 TTakinsf the dividend by parts, 

we seek now often we cannave 21 

2 Remainder, in 43, (hundreds ;) finding it to be 

2 times, we set down 2 on the right 
hand of the dividend for the highest figure in the quotient. The 43 
being hundreds, it follows that the 2 must also be nundreds. This. 
however, we need not regard, for it is to be followed by tens ana 
imi/s, obtained from the tens and units, of the dividend, and will 
therefore, at the end of the operation, be in the place of hundreds, as 
it should be. 

It is plain that 2 (hundred) times 21 dollars oug^ht now to be tak- 
en out of the dividend ; therefore, we multiply tne divisor (21) by 
the quotient figure 2 (hundred) now found, making 42, (hundred,) 
which, written under the 43 in the dividend, we subtract, and to the 
remaiikder, 1, (hundred,) bring down the 7, (tens^) making 17 tens. 
We then seek how often the divisor is contamed in 17j (tens ;) 
finding that it will not go, we write a cipher in the Quotient, and 
bring down the next figure, making the wnole 170. We then seeV 
how often 21 can be contained in 170, and, finding it to be 8 times, 
we ^If^te 8 in the quotient, and, multiplying the divisor by this num- 
ber. We set the product, 168, under tne 170; then, subtracting, we 
find the remainder to be 2, which, written as a fraction oiv llvt xv^V\\. 
hand of the quotient, as already explamed, gives ^Q%3 dLS?^3«^^ ^ai 
the answer. • *- 

^ This manner orperforming the operatioii is caWeOi licmg DvTn*>»«v. 
t conauts m writmg down the tc^ofo oompuUxXioti. 
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•» 

From the above example, we derive the following 

RULE. 

I. Place the divisor on tlie left of the dividend, separate them bf 
a line, and draw another uue on the right of the dividend to sepanle 
it from tlie quotient. 

II. T,ake as many figures, on the. left of the dividend, as contain 
the divisor once or more ; seek how many times they contain it, and 
place the answer on the right hand of the dividend for the first fig:at6 
ID the ouolient. 

III. Multiply the divisor by this quotient figure, and write the 
product under that part of the dividend taken. 

IV. Subtract the product from the figures above, and to the re* 
mainder brinff down the next figure in tne dividend^ and divide the 
number it makes up, as^before. So continue to do, till all the figures 
in the dividend shall have been brought down and divided. 

Note 1. Having !»rought down a figure to the remainder, if the 
number it makes up be less than the divisor, write a cipher in the 
quotient, and bring down the next fignre. 

Note 2. If the product of the divisor, by any quotient figure, be 
greater than the port of the dividend taken, it is an evidence that the 

auniient figure is too large^ and must be diminished. If the remain- 
er at any lime be greater than the divisor, or equal to it, the qiUH 
tieht figure is too small, and must be increased. 

EXAMPLES FOR PRACTICE. 

1. How many hogsheads of molasses, at 27 dollars a hogshead, 
may be bought for 6318 dollars? Ans. 234 hogsheads. 

2. If a man's income be 1248 dollars a year, how much is that per 
week, there being 52 weeks in a year ? Ans. 24 dollars per week* 

3. What will be the quotient ot 153598, divided by 29 ? 

Ans. 62964-4. 
^ 4. How many time^ is 63 contained in 30131 ? 

. Ans, 47811. times ; that is, 478 times, and IZ of another lime. 

.6. What will be the several quotients of 7662, divided by 16, 23, 
34, 86, and 92 ? 

6. If a farm, containing 256 acres, be worth 7168 dollars,jvhat is . 
that per acre ? 

7. What will be the quotient of 974932, divided by 365 ? ... 

Atw. 267I'3V5' 

8. Divide 3223242 dollars equally among 663 men ; how many 
dollars must each man receive ? Ans. 5734 dollars. 

9. If 57624 be divided -into 216, 586, and 976 equal narts, what wiL 
be the magnitude of one of each of these equal parts ? 

Ans. The magnitude of one of the last ot these equal parts will be 

10. How many times does 1030603615 contain 3216 ? 

Ans. 320561 times. 
//. l^he earth, in its annual revolution round the sun, is said to 
travel 5960SSOOO miles; what is iVial per Yiow, tivete tieing 8766 
hours ill a year ? 
J2, JL2ii4 6 ^ Ta^ja. 8=5 hour many 1 
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13. £QiaZQ9Q » how many ? 
U. afl^||-|AaLi =5 how many ? 



CONTRACTIONS IN DIVISION. ' ^ ' 

I. Wfien the Diyisoa is a composite numbsb. 

IT 20* 1. Bought 15 yards of cloth for 60 dollars ;\how muph ^ 
was that per yard? • * 

15 yard!s are 3X5 yards. If there had been but 6 vards^the cost 
of one yard would be 6^ =? 12 dollars ; but, as there are 3 time^ 5 
yards, the cost of one ^ yard will evidently be but one third part' 
of 12 dollars ; that is, JL>1 = 4 dollars, Ans, 

Hence, when the divisor is a composite number, we may, if we 
please, divide the dividend by one of the com^)oneht parts, and the - 
quditent, arising from that division, by the other ; the last quotient 
will be the answer. >. 

2. If a man can travel 24 miles a day, how many days will it take 
him to travel 264 miles? ^ 

It will evidently take him as many days as 264 contains 24. 

OPERATION 

24xs6X4- 6)264 24 ) 264 ( 11 days, ii7». 

24 

24 

24 

3. Divide 576 by 48 = ( 8 X 6.) 

4. Divide 1260 by 63 = ( 7 X »•) * 
6. Divide 2430 by 81. 

6. Divide 448 by 56. 

II. To divide bijlOj 100, l090^Bui, 

IT 521 • 1. A prize of 2478 dollars is owned by 10 m^n ; what is 
each man's share ? 

Each man's share will be equal to the number of IM# contained in 
the whole sum, and, if one of the figures be cut off at the riq:ht hand, 
all the figures to the left may be considered so many tens; therefore, 
each man's share will be 247.8 dollars. 

It is evidertt, also, that if 2 figures had been cut off from the ri^ht, 
all the remainnig fibres would have been so many hundr^ ; if 3 
figures, so many thousands y &c. Hence, we derive this^eneral. 
Rule jTor dividing^ by 10, 100, 1000, &c.: Cut off from the right of 
the dividend so many figures as there are ciphers in the divisor \ tha * 
to'-es to the lejl of the point will expie&s iW quoticnX^^sv^NXxa^^Na 
tne r^/U, the remainder, 

2^ Ja vae dollar are 100 cents : hoiw maxtv doWws \t\ \'I\^'J> c«cvvV\ 
4 
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Here the divisor is 100 ; we therefore cut off tijro 
424|00 figures on the right hand, and all the figures to the 

l^ (424) express the dollars. 
3^ How many dollars in 34567 cents ? Ans. 345^7 dollars. 

4. How many dollars in 4567840 cents.? * " 

5. How many dollars in 345600 cents 7 

6. How many dollars in 42604 cents 7 * Ans. 426titj'» 

7. 1000 mills make one dollar : how many dollars in 4000 mills ? 
in 25000 mills 7 m 846000 7 



8. How many dollars in 6487 mills 7 Ana. 6JL^-. doUats. 

9. How many dollars in 42863 mills 7 in 368456 mills? 

m 96842378 mills 7 



10. In one cent are 10 ndlb i how many cents in 40 mills 7 



m400mills7 in20mflls7 iii468mill87 in 

4784 mills 7 in 34640 mills 7 

in. When there are ciphers on the right hand of the dxoiuiT* 
IT &2> 1. Ihvide 480 dollars among 40 men. 

opEBATioN. In this example, our divisor (40) is a 

4|0 ) 48|0 composite number, (10 X 4 = 40 ;) we 

may, therefore, divide by one component 

12 dollars^ Ana, part, (10,) and that quotient by the other^ 

(4 ;) but to divide by 10, we ijave seen, is 
but to cut off the right hand figure, leavinjg the figures to. the left of 
the point for the quotient, which we divide by 4, and the work i^ 
done. It is evident that, if our divisor had been 400, we should have 
cut off 2 figures, and have divided in the same manner ; if 4000, 3 
figures, &c. Hence this general Rule : When there are ciphers at» 
the riffht hand of the divisor, cut them off, and also as m€uiy places 
in the dividend ; divide the remaining figures in the dividend oy the 
remaining figures in tlie divisor ; then annex the figures, cut off firom 
the dividencf, to the remainder. 

2. Divide 748346 by -8000. 

Dividend, 
Divisor J 8 1 000 ) 748 1 346. 

Quotient y 93. — 4346 Remainder, Ana, 93|^1^, 

3. Divide 46720367 by 4200000. 

Dividend, 
42100000 ) 467 [20367 ( ^^-J^^^^^^ Quotieni, 

47 

m 42 

520367 Remainder, 

4. How many yards of cloth can be bought for 346500 dollan, «t 
£0 do J Jars per yard ? 

jy. Divide 76423400 by 900000. 

tf. Divide 340006000 by 84000. ^ 

^•^^^^de 4680000 by 20, 200,2000,20000, ^aO»^^^>^^^ Wi^l^iWft 
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SUPPLEMENT TO DIVISION. 

QUESTIONS 

1. What is division? 2. In what does the process of division • 
consist? 3. Division is the rcuerwc of what ? 4. What istheniim- 
ber to be divided called, and to what does it answer in multiplica- 
tion ? 5. What is the number to divide by called, and to what does 
it answer, &c. ? 6. What is the result or armcer called. &a:. 1 7. 
What is the sign of division, and what does it show ? 8. W hat is 
the ot/ier loay of expressing division ? 9. What is short division^ 
' and how is it performed ? 10. How is division proved 7 11. How 
is multiplication proved? 12. What are integers^ or whole num- 
bers? 13. What are /rac^ions, or broken numliers? 14. What is 
a mixed number? 15. When there is any thing left after division, 
what is it called, and how is it to be wriltcn ? 16. How are frac- 
tions tm/ten ? 17. What is the upper number called ? 18. 

the lower number ? 19. How. do you multiply a fraction ? 20. To 
what do the numerator and the denominator of a fraction answer in 
division? 21. What is /or?fi^ division ? 22. Rule? 23. When the 
divisor is a composite nmiiner, how may we proceed ? 24. When 
the divisor is 10, 100, 1000, &c., how may the operation be contract- 
ed? 25. When there nre ciphers at the right uand of the divisor, 
how may we proceed 7 

EXERCISES. 

I. An army of 1500 men, having plundered a city, took 2625000 
dollars ; what was each man's share? 

" 2. A certain number of men were concerned in the payment of 
18950 dollars, and each man paid 25 dollars ; what was the numl)er 
of men? 

3. If 7412 eggs be packed in 34 baskets, how many in a basket ? 

4. What number must I multiplv by 135, that the product may be 
605710? 

5. Light^mnves with such amazing rapidity as to pass from the 
sun to the earth in about the space of 8 minutes. Admitting the 
distance, as usually computed, to be 05,000,000 miles, at what rate 
per minute does it travel? 

6. If the product of two numl)ers l»e 704, and tlie multiplie^e II, 
what is the multiplicand ? Ans. 64. 

7. If the proiiuct be 704, and the multiplicand 64, what is the mul- 
tiplier? Ans. U. 

8. The divisor is 18, and the dividend 144 ; what is the quotient ? 

9. The quotient of two numbers is 8, and the dividend 144 ; what 
is the divisor ? ^ 

10. A man wishes to travel 585 miles in 13 days ; how far must 
he travel each day ? 

II. If a man travels 45 miles a day, in how many days will he 
travel 535 miles ? 

12. A man sold 35 cows for 560 dollars ; how much was that for 
each cow? 

1 3. A man, selling his cows for 1 6 doWaTO eac)^, Tecfcv?^^^^^ ti^^^^ 
dollars ; ho w many did he sell ? . ..>eAcvv^ 

14. If 12 inches make a foot, hovr maivv fceX \«e ^2sv«e \^^'^^>'* 
inches 7 . ^ ^ 
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15. If 364812 mchesare 30401 feet, how many inches make one 
foot? 

16. If 5*ou would divide 48750 dollars among 50 men, how many 
dollars would you give to each one ? 

17. If you distribute 48750 dollars among a number of men m such 
a manner as to give to each one 975 dollars, how many men receive 
a share? 

18. A man has 17484 pounds of tea in 186 chests; how many 
pounds in each chest 7 

\ 19. A man would put up 17484 pounds of tea into chests contain* 
Ing 94 pounds each ; how many cnests must he have ? 

20. In a certain town there are 1740 inhabitants, and 12 persons 

m each house ; how many houses are there ? ^ in each house 

arc 2 families , how many persons in each family 1 

21. If 2760 men can dig a certain canal in oneaay, how many days 
would it lake 46 men to do the same ? How many men would it 

take to do the work in 15 days? — in 5 days 7 in 20 

days 7 in 40 days 7 in 120 days 7 

22. If a carriage wheel turns round 32870 times in nmning from 
New York to Philadelphia^ a distance of 95 miles, how many times 
does it turn in running i mile 7 , Ans. 346. 

23. Sixty seconds make one minute ; how many minutes in 3600 

seconds? in 8G400 seconds? in 604800 seconds? 

in 2419200 seconds 7 

24. Sixty minutes make one hour; how many hours in 1440 mi- 
nutes 7 in 10080 minutes? in 40320 minutes? in 

525960 minutes? ;*i 

25. Twenty- four hours make a day ; how many days in 168 hours'^1 
in 672 hours 7 in 8766 hours 7 

26. How many limes can I subtract forty-eight frotn four hundred 
and eighty 7 

27. How many times 3478 is equal to 47854 7 

28. A bushel of grain is 32 quarts ; how many quarts must I dip 

out of a chest of grain to make one half (i) of a bushel 7 for 

one fourth (4) of a bushel 7 for one eighth (i ) of a bushel ? 

Ans, to me lastj 4 quarts. 

29. How many fe | of 20 7 4 of 48 7 i of 247 7 

* i of 346678 7 i of 204030648 7 

Ans. to the last^ 102015324. 

30. How many walnuts are one third part (|) of 3 walnuts? 
of 6 walnuts 7 J of 12 7 ^ of 30 7 



|of4£? 



J of 300 7 J of 478 7 $ of 3456320 7 

Ans. to the last, 1152106|. 

31. What is i of 4? 4of20? 4of320? i 

of 7843 7 Ans, to the lasty 1960|. 



MISCELLANEOUS QUESTIONS, 
Involving" the principles of the preceding Rides, 

^ Ab/e. • TTie precedine rules, viz. NumeTaXvon, kdL^\N!\OTv,%\jJcA.TWi' 
'on. Multiplication and Division, are caWcd lYie Puudamcntal Rule* 
''''metic^ because ihey are tno foundaUoxv o^ «X\. cOaet w^<?i"&. 



7 22,23,24. MiBcxLLAirsotrfl Qirtsnovfl. 4' 

1. A man bought a cliaise for 213 dollars, and a horse for lil^doV 
lars ; "^^hal did tney both cost ? 

2. If a horse ana chaise cost 360 dollars, and the chaise cost 21) ' 
dollars, what is the cost of the horse ? If the horse cost 1^42 dollaiS 
what is the cost of the chaise ? 

3. If the sum of 2 number&be 487, and the greater number be 348^ 
what is the less number? lithe less number be 139, what is Ha 
greater number 1 

4. If the minuend be 7842, and the subtrahend 3481, what is the 
remainder? If the remainder be 4631, and the minuend be 7842, 
what is the subtraiicnd 7 

IT 23. When the minuend and the subtrahend are given, how 
do you find the remainder ? 

When the minuend and remainder are given, how do you find the 
subtrahend ? 

When the subtrahend and the remainder are given, how do you 
find the minuend ? 

When you hare the sum of two numbers, and one of them given, 
- how do you find the other? - 

* When you have the greater of two nniftbers, and their differenu 
given, how do you find the less number ? 

When you have the less of two numbers, and their difference given. 
how do you find the greater number ? 

5. The sum of two numbers is 48, and one of the numbers is 19 ; 
what is the other ? 

6. The greater of two numbers is 29, and their difference 10; 
what is the less number 7 

7. The less of two numbers is 19, and their difference is 10 ; what 
IS Hie greater? 

8. A man bought 5 pieces of cloth, at 44 dollars a piece ; 974 pairs 
of shoes, at 3 dollars a pair ; 600 pieces of calico, at 6 dollars a piece ; 
what is the amount ? 

9. A man sold six cows, worth 15 dollars each, and a yoke of oxen 
for 67 dollars ; in pay, he received a chaise, worth 124 dollars, and 
the rest in money ; how much money did he receive 7 

10. What will be the cost of 15 pounds of butter, at 13 cents per 
pound? 

1 1 . How many bushels of wheat can you buy for 487 dollars, at 2 
dollars per bushel ? 

IT SL4ca When the price of one pound, one bushel, &c. of any 
commodity is given, how do you nnd thQ cost of any number of 
pounds or bushels, &c. of that commodity ? If the price of the 1 
pound, &c. be in cents, in what will the whole cost be ? If in dol 
lars, what 7 ii in shillings 7 if in pence 7 &c. 

When the cost of any given number of pounds, or bushels, &c., is 
given, how do you find the price of one pound, or bushel, &c. 7 In 
what kind of money will the answer be 7 "* - 

When the cost of a number of pounds, &xi.,\s ew^xv. ^xv^ ^^^ *^^ 
price qfonepoaad, &c., how do you find t\\e uMiM>tt ^iVv^x^As^^*^-^ 

A„if ' I ^f " ^^ " ^< cents per bushel, what vn^b^ iBft w«^- ^^ "^"^^ 
bUMhela 1 how^iany dollars will it be \ 



^ 'division OF 8IUPI.E'N1TBIBEB8. If 16 

Here the number to be divided is 856, which therefore is the cUvi- 
dend ; 4 is the number to divide by, and therefore the divisor. It is 
not evident how many times 4 is contained in so la.rge a numbei as 
856. This difficulty will be readily overcome, if we decompose this 
nmnber, thus : 

856 = 800 + 40 4-16. 
Beginning with the hundreds^ we readily perceive that 4 is contamed 
in 8 2 times ; consequently, in 800 it is contained 300 times. Pro* 
ceeding to the tens, 4 is contained iu 4 1 time, and conseauently in 
40 it is contained 10 times. Lastly^ in 16 it is contaiued 4 times. 
We now have 200 -J-10-J-4«=s214for the quotient, or the number 
of times 4 is contained in 856. Ans, 21 A yards. 

We may arrive to the same result without decomposing the divi- 
dend, except as it is done in the mind, taking it by parts m the fol- 
lowing maimer : 

For the sake of convenience^ we write 

Dividend. down the dividend with the divisor on the 

Divisor y 4 ) 856 left, and draw a line between them ; we 

also draw a line underneath. Then, be- 

Quotientf 214 ginning on the left hand, we seek how of- 

ten the divisor (4) is contained in 8, (hun- 
dreds,) the left hand figure : finding it to ne 2 times, we write 2 di« 
rectly under the 8, which, falling in the place of hundreds, is in re- 
ality 200. Proceeding to tens, 4 is contained in 6 (tens) 1 time, 
which we set down iii ten^s place, directly under the 5 (tens.) But 
after takiiig 4 times tea out of the 5 tens, there is 1 ten left. This 
I ten we ^oin to the 6 units, making 16. Then, 4 into 16 goes 4 
times^ which we set down, and the work is done. 

Tlus manner of performing the operation is called S^t Division, 
The computation, it may be perceived, is carried onpartlr/ia the 
mind, which it is always easy to do when the divisor does not ex- 
ceed 12. 

RULE. 

Prom the Ulustration of this example^ we derive this general rvHt 
Jor dividing ^ when tht divisor does not exceed 12. 

I. Find how many times the divisor is contained in the first fi^r* 
or figures of the dividend, and, setting it directly under the divi 
dend, carry the remainder, if any, to the next figure Us s* many 
tens. 

II. Find how many times the divisor is contained in this dividend, 
and set it down as before, continuing so to do till all the figures in 
the dividend are divideil. 

Proof. We have seen (IT 15) that the divisor and quotient arc 
factors, whose proiluct is the dividend ; and we have also seen, that 
"dividing the dividend by one factor is merely a process for finding 
the oi/ier. 

Hence division and miUtiplication mutually prove each other. 

To prove division, we may multiply the divisor by the quotient, » 
and, if the work be rieht, the product will be the same as the divi- 
dend ; or we may divide lh€ dividend by the^otieiiti and, if the work 
ts right, the result wij] lie the same as the divisor. 
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IT 16, 17. DIVISION OF SIMPLE NUMBERS. I J 

7b prtwe mvUmlicaiion, we may divide the product by onefouior^ 
and, u the work ne right, the qwoticni will \)e the other Jfuior, 

EXAMPLES FOR PRACrnCE. 

24. A man would divide 13,463,725 dollars among 5 men; how 
many dollars would each receive ? 

OPERATION. In this example, as wc cannot have 5 in 

Dividend. the first figure, (1 ) we l!\ke two figures, and 

Divisor yt) 13,462,725 say, 5 in 13 wiJl go 2 limes, and there are 

3 over, which, ioiiicd to 4, the next figure, 

Quoiientf 2,692,545 makes 34 ; and 5 in 34 will go 6 times, &c. 

In proof of tins example, we multiply 

PROOF. the quotient hy the divisor, and, as the 

Quotient ^ product is the same as the dividend, we 

2,692,545 * conclude that the work is* right. From a 

6 divisor, bare inspection of the ahove example and 

■ 4ls prool^ it is plain, as before stated, that 

13,462,725 division is the reverse of multiplication, and 

that the two rules mutually prove each 
other. 

25. How many yards of cloth can be bought for 4,354,560 dollars. 
It 2 dollars a yard? : — at 3 dollars'? at 4 dollars 1 



at 5 dollars ? at 6 dollars 7 at 7 ? 



at 8 7 at 9 7 at 10 7 

Note, Let the pupil be required to prove the foregoing, and^oL 
following examples. 

26. Divide 1005903360 by 2, 3, 4, 5, !>, 7, 8, 9 10, II, and 12. 

27. If 2 pints make a quart, how many qunrts in 8 pints 7 ' 

in 12 pints 7 in 20 pints 7 in 24 pints? in 

248 pints 7 in 3764 pints 1 in 47632 pints 7 

28. Four quarts make a gallon ; how many gallons in 8 quarts 7 

in i2auarts? in 20 quirts? in 36 quarts? 

in 368 aiiarts 7 in 4896 quarts 7 in 5436 144 quarts ? 

29. A man gave 86 apples to 5 boys ; how many apples would 
each boy receive 7 

Dividend, Here, dividing the num])er of 

Divisor^ 6 ) 86 the apples (S6) by the number 

of boys, (5,) we nnd that each 

Quotientj 17—1 Bemainder. boy's share would be 17 apples ; 

bui there is one apple left. 

IT 17« 6 ) 86 In order to diwle all liie apples eaually 

among the boys, it is plain, we must divide 

171. this one remaining apple into 5 c({ual parts ^ 
° and give one ol ilie*c parts to each of the 
hoys. Then each boy's share would be 17 a])ples, and one fifth part 
ol another apple; which is written thus, 171 auplcs. 

• Ans. 171 apples each. 

The 17, expressing whole apples, are called integ-ers^ (that is, whoU 
numljcrs.) The 1 (one fifth) of an apple, expressing part of a broken 
or divided apple, °is called Sijractiont (that is, a broken number.) 

Fractions, as we here see, are wiiuen \vi\,V!L V«o uMit^ci^^^aa ^- 



iA DITI8I0N OF SIMPLE NUMBBB8. IT 17, 18. 

rectly ov^r the other, with a short line between them, showing that 
the upper number is to be divided by the Unoer. Tlie upper num- 
ber, or dividend^ is, in fractions, called the numercUoTf ana the lower 
numl)er, or divisor, is caUe4 the denominator^ 

Note. A number like 171., composed of integers (17) and a frac- 
tion, 1 1\ is called a mixed ^number. 

' In the preceding example, the one apple, which was left after car- 
rying the division as far as could be by whole iiumbers, is called the 
remainder^ and is evidently a part of the dividend y^t undivided. 
In order to complete the division, this remainder, as we before re- 
marked, miist be divided into 5 eoual .parts ; but the divisor itself 
expresses the number of parts. It, now, we examine the fraction, 
we shall see that it consists of the remainder (I) for its numerator^ 
and the divisor (5) for its denominator. 

Therefore, if there be a remainder^ set it down at the right hand 
of the quotient for the numerator of a fraction, under which write the 
divisor for its denominator. 

Proof of ike last example. In proving this example, we find it 

174 necessary to multiply our fraction by 

6 6 ; but this is easily done, if we con- 

— sider that the fraction i expresses one 

86 part of an apple divided ° into five equal 

parts ; hence, 5 times 1 is 4 = 1 1 tnat 
i%^ne v>hx>le apple, which we reserve.to be added to ^ the unito, say- 
ing, 6 times 7 are 35, and one we reserved makes 3G, die. 

30. Ei§[ht men drew a prize of 453 dollars in a lottery ; how many 
dollars did each receive 7 

Dividend* Here, after carrying the division as lar as 
Divisor^ 8 ) 453 possible by whole numbers, we have a re- 

mainder oiB dollars, which, written as above 

Quotient^ 664 directed, gives for the answer 66 dollars and 

4 (five eights) of another dollar to each man. 

7 18 b Here we may notice, that the eighth part of 5 dollars is 
the same as 6 times the eighth part of 1 dollar, that is, the eighth 
part of 5 dollars is 4 of a dollar. Hence, 4 expresses the quotient 
of 5 divided by 8. * * 

Proof, "I is 5 parts, and 8 times 5 is 40, that is, ^-^ 5, which . 

564 reserved and added to the product of 8 times 6, makes 53, 

8 &c. Hence, to multiply a fraction^ we may multiply 

the numerator, and diviae the product by the demmUna* 

453 tar. 

Or, in proving division, we may multiply the whjole number in the 

Snotient only, and to the product add the remainder; and this, till 
le pupil shall be more particularly taught in fractions, will be more 
easy in practice. Thus, 56 X 8 = 448, and 448 + 5, tne remainder, 
«= 453, as before. 

91, There are 7 days in a week ; how mwo^ we^Ys vxv^^^ ^^yj^'X 



% 18) 19. DXVIfilON OF 6I2iPLX NUMBtBt. Si 

32. 'When flour is worth 6 dollars a barrel, how many bamls 
may be bought for ^5 dollars ? how many for 60 dollars T ■ ' 

for 487 dollars ? : for 7631 dollars ? 

33. Divide 640 dollars among 4 men. 

640 ^ 4, or A|i» M 160 doUnn, iffiff. 

34. 678 -r- 6, or &p. s= how many 1 — * iiiw. U3. 

35. ILfi^il = how many ? 
86. x4^eshowmany9 
37. 2i^ = howmany7 Ajm^fBi^ 






38. A|-|A = how many 7 
89. £iL|iLL=howmany? 
40. 2014O12 =s how many 7 

If X9a 41. Divide 4370 dollars equally among 21 men. 

When, as in this example, the divisor exceeds 12, it is evident tLat 
the computation cannot be readily carried on in the mind, as in the 
foregoing examples. Wherefore, it is more convenient to write down 
the computation at length, in the following manner : 

opEBATioN. We may write the divisor and 

Divisor, DvoidetuL QuotierU, dividend as in short division, but, 

21 ) 4370 ( 208J^ instead of writing the quotient ixn- 

42 *'' der the divideucl, it will be found 

- more convenient to set it to the 

170 '^i^ hand, 

168 Taking the dividend bv parU, 

— we seek how often we cannave 21 

2 Remainder, in 43, (hundreds ;) finding it to be 

2 times, we set down 2 on the right 
hand of the dividend for the highest figure in the quotient. The 43 
being hundrcda^ it follows that the 2 must also be nundreds. This, 
however, we need not regard, for it is to be followed by txna ana 
vniiSf obtained from the tens and units, of the dividend, and will 
therefore, at the end of the operation, be in the place of hundreds, as 
it should be. 

It is plain that 2 (hundred) times 21 dollars ou&;ht now to be tak- 
en out of the dividend ; therefore, we multiply the divisor (21) bv 
the quotient figure 2 (hundred) now found, making 42, (hundred,) 
whicn, written under the 43 in the dividend, we subtract, and to the 
remvixbder, 1, (hundred,) bring down the 7, (tens^) making 17 tens. 
We then seek how often tne divisor is contamed in 17, (tens;) 
finding that it will not go, we write a cipher in the Quotient, and 
bring down the next figure, making the wnole 170. We then seek 
how often 21 can be contained in 170, and, finding it to be 8 times, 
we vi^te 8 in the quotient, and, multiplying the divisor by this num- 
ber, t^ set the product, 168, under tne 170; then, subtracting, we 
find the remainaer to be 2, which, written as a fraction ow vVva xv^»X 
iiand of the quotient, as already expla'med, gives ^Q^^^o'^^^a^^ ^'^'<^ 
the answer. * "^ 

^ This manner ofjperfotmin2 the opemlioTi \a caWedi l>mg Dvol«>«f«.. 
t coBsiBts m wtitmg down the trVofe oompuUXiou. 



46 ADDITION AND fllTBTaACTION OF FSDESAL MONBT. 27, 28 

How many doUars in 1000 mills? in 3000 mills'? i| 

8000 mills ? in 4378 mills? in 846732 mills? 

This dianglng one kind of money y <f*c. into another kindf vnthoiA 
altering' the value, ia catted Reduction. 

. As there are 10 mills in one cent, il is plain that cents are changed 
or reduced to mills hy multiplying them ny lU, that is, by merely an- 
nexing a cipher, (IT 12.) 100 cents make a dollar ; therelobe dollars 
are changed to cents by annexing 2 ciphers, and to mills by annex- 
ing 3 ciphers. Thus 1 6 dollars = 1 600 cents = 1 6000 mills. Again, 
to change mills back to dollars, we have only to cut off the three 
right handjigures^j (IT 21 ;) and to change cents to dollars, cut off 
the two right hand figures, when all the figures to the left will be 
dollars, and the figures' to the righiy cents and mills. 

Heduce 34 dollars to cents. Ajis. 3400 cents. 

Reduce 240 dollars and 14 cents to cents. Ans. 24014 cents. 

Reduce $748*143 to mills. Ans. 748143 mills. 

Reduce 748143 mills to dollars. Ans, 748'143. 

Reduce 3467489 mills to dollars. Ans. 3467*489. 

Reduce 48742 cents to dollars. Ans, 487*42. 

Reduce 1234673 mills to dollars. 
Reduce 3469876 cents to dollars. 
Reduce 84867*467 to mills. 

Reduce 934 mills to dollars. Ans, S'9S4. 

Reduce 7 mills to do}lai«. Ans, % <007. 

Reduce S'014 to mills. 
Reduce 17846 cents to dollars. 
Reduce 984321 cents to mills. 

Reduce 961 7i cents to dollars. Ans. $96'17i. 

Reduce 2064 i cents, 503 cents, 106 cents, 921 i cents, 600 cents, 
726i cents, to dollars. 
Reduce 86753 mills, 96000 mills, 6042 mills, to dollars. 



ADDITION AND SUBTRACTION OP FEDERAL MONEY. 

IT 28 . From what has been said, it is plain that we may readily 
reduce any sums in federal money to the same denomination, as to 
cents, or mills, and add or subtract them as simple numbers. Or, 
what is the same thing, we may set down the sums, taking care to 
write doUars under dollars, cents under cents, and rniUs under miUsy 
in such order thai the separatifig points of the several numbers shall 
Jail directly under each other, and add them up as simple numbers, 
placing the separairix in the amount directly under the other pointB. 

What is the amomit of •487'643, «132'007, •4*04, and $264*1027 

Ans. «887*792. 

y 
OPERATION. OPERATION. 

, 487643 mills. OT, % 487*,/43 

752007 mills. $132*007 

4040 mills, « 4*04 

264102 mills. %SlW^VQa 



JifnourU, 887792 mills, «= % 8S7*792. • ^^Wl'l^*^ A.TMnvid. 



^ 



7 29. 8VBTRACTION OF FfiDXBAL M0NE7. 47 

EXAMPLES FOR PRACTICE. 

1. Bought 1 barrel of flour for 6 dollars 75 cents, 10 pounds of cof- 
fee for 2 dollars 30 cents, 7 pounds of sugar for 92 cents, I pound of 
raisins for 12^ cents, and 2 oranges for 6 cents ; what was the whole 
amount? Ans. $10'155. 

2. A man is indebted to A, S237'62 ; to B, S360 ; to C, $86'12i ; 
to D, S9'62i ; and to £, SO'834 ; what is the amount of his debts? 

Ans. S684'204. 

3. A man has three notes, specifying the following sums, viz. 
three hundred dollars, fifty dollars sixty cents, and nine dollars eight 
cents ; what is the amount of the three notes ? Ans. 8359*68 

4. What is the amount of 856' 18, $7,37 i, 8280, 80,287,817, and 
•90'413? 

^. Bought a pair of oxen for 876,50, a horse for 885, and a cow for 
817*25 ; what was the whole amount? 

6. Bought a gallon of molasses for 28 cents, a quarter of tea for 374 
cents, a pound of saltpetre for 24 cents, 2 yards of broadcloth for 1 1 
dollars, 7 yards of flannel for 1 dollar 62^ cents, a skein of silk for 6 
cents, and a stick of twist for 4 cents ; how much for the whole ? 

f r-- 

SUBTRACTION OP FEDERAL MONEY. 

7. A man gave 4 dollars 75 cents for a pair of boots, and 2 dollars 
I24k:ents for a pair of shoes ; how much cGd the boots cost him more 
thsm the shoes '/ 

OPERATION. OPERATION. 

4750 mills. or, 84'75 

2125 mills. 82' 125 



2625 mills = 82<625 Ans. 82' 625, Ana. 

8. A man boueht a cow for eighteen dollars, and sold her again 
for twenty-one dollars thirty-seven and a half cents ; how much did 
he gain ? Ans. 83*375. 

9.^^ A man bought a horse for 82 dollars, and sold him again for 
seventy-nine dollars seventy-five cents ; aid he gain or lose — and 
how much.? - Ans. He lost 82'25. 

10. A merchant bought a piece of cloth for 8176, which proving to 
have been damaged, he is willing to lose on it 8l6'50 ; what must 
he have for it? Ans. 8159'50. 

11. A man sold a farm for 85400, which was 8725,37^ more than 
he gave for it : what did he give for the farm ? 

12. A man having 8500, lost 83 cents ; how much had he left ? 

13. A man's income is 81200 a year, and he spends 8800'35 ; how 
much does he lay up ? 

14. Subtract hsdf acent from seven dollars 7 

15. How much must you add to 8l6'82 to itv&k^ %%^'\ 

16. How much must vou subtract froia %'ioO,\,o Ve'A.^^ %%1^\\.'\ 

17. A man bought a barrel of flour for ^6'25, 1 ^vvw^s oS. ^^'^"^ 
forSl'4i ; he paid 9, ten dollar bill ; how mucYi m\xs\.\ift x^s^^*^^^*^ 

mchange? 
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48 , MULTIPLICATION or FXDERAL UOKBT. IT 2d 

MULTIPLICATION OP FEDERAL MONEY. 

IT 29. 1. What will 3 yards of cloth cost, at W&2i a yard 7 

OPERATION. (4'€25 are 4625 mills, which mul- 

•4*625 tiplied by 3, the product is 13875 

3 mills. 1 3876 mills may now be re- 

duced to dollars by placiiis^ a )K>int 

tl3'875 t^e anatper, ^^ between the tliird ana fourth figures. 

that is, between the hundreds ana 
thousands, which is pointmg off as many places for cents and mills, 
in tlie product, as there are places of cents and mills in the sum 

given to be multiplied. This is evident ; for, as 1000 mills make 1 
oliar, consequently the thousands in 13876 mills must be so many 
dollars. 

^; 2. At 16 cents a pound, what will 123 pounds of butter cost ? 

OPERATION. As the product of any 

123, the number qfpoundSf two numbers will lie the 

1 6 cents f the price per pound. same, whichever of them 

\ be made the multiplier, 

738 therefore the quantity, 

123 being the lai^r number, 

is made the nmltipli- 

$19*68, the answer, < cand, and the price the 

multiplier. 
123 times 16 cents is 1963 cents, which, reduced to dollars, is 
.•19*68. 

RULR 

From the foregoing examples it appears, that the multiplication of 
''ederal money does not ditfer from the multiplication of simple 
numbers. The product will be the answer in tlie lowest denomination 
^ tontcUned in the given sum^ which may then be reduced to dollars. 

EXAMPLES FOR PRACTICE. 

3. What will 250 bushels of rye come to, at $0*88i per bushel? 

Ans. «221'25. 

4. What is the wune of 87 barrels of flour, at S6'37i a barrel 7 

5. What will be the cost of a nogshead of molasses, containing 
63 gallons, at 2(>|^ cents a gaHon? Ans. iil7'955. 

6. 11' a man impend 12^ cents a day, what will that amount to iu a 
year of 3G5 days? what will it amount to in 5 years? 

Ans. It will amount to 8228'12i in 6 years. 

7. If it cost $36^75 to clothe a soldier 1 year, how much will it 
cost to clothe an army of 17800 men? Ana, 8654180. 

..8. Multiply $367 by 46. 

9. Multiply$0'273 by 8600. 

10. What will be the cost of 4848 yards of calico, at 25 cents, or 
one quarter of a dollar, per yard? Ana, $1213. 

Note. As 25 cents is just i of a dollar, the operation in the above 

example may be contracted, or made shorter: lor, at one dollar p«r 

yard, the cost would IxTas many dollars as there are yards, that is, 

94S48s Aijd at one quarter (4) ol adoUaT pet yard, it is plain, tha 
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cost would be one quarter (4) as many dollars as there are yards 
that is, iJlJ[ = Sl212. 

When one quantitjr is contained in another exactly 2, 3, 4, 6y &p. ■' 
times, it is called an aliquot or eren part of that quantity ; thus, 25 
cents IS an aliauot part of a dollar, because 4 times 25 cents is just 
equal to 1 dollar ; and 6 pence is an aliquot part of a shilling', be- 
cause 2 times 6 pence jast make 1 shilhng. The following table 
exhibits some oi the aliquot parts of a dollar : 

TABLE. From the illustration of the last example, 

CiB. it appears, that, when the price per yard, 

50 :ss ji 0^ a dollar, pound, &c. is one o{ these aliquot parts of a 

33} =3 I of a dollar. dollar, the cost may be found by dividing 

25 3= J o/* a dollar. the gitvi number oi yards, pounds, &c. by 

20 z=siofa doUar. that number which it takes of the price to 

i«x J ^ J II make 1 dollar. If the price be 50 cents, we 

12i =^iofa doUar. ^^^^^ by 2 ; if 25 cts: ^y 4 ; if 12i cts. by 

H=^^ of a dollar, g^^ ' » , > » ^ 

6 = JL q/" a dollar. 

This manner of calculating the cost of articles, by taking aliquot 
parts, is usually called Practice. , 

11. What is the v^lue of 14756 yar(^ of cotton cloth, at 12| cents, 
or ^ of a dollar per yard 7 

By practice. By^mtUHplicaiion. 

8)14756 14756 



125 



Ana. •1844'50 



73780 
29512 
14756 






* .. .,. f#844*500 Ans. as before. 

12. What is the cost of- 18745 ipifeis of tea, at 1*50, = k dollar, 
per pound? Ans. $9372*60. 

13. What is the value of 9366 bushels of potatoes, at 33 3^ cents, 
or ^ of a dollar, per bushel 7 8 3^6 6 = $3122 Ans. 

14. What is Jthe valje of 48240 poimds of cheese, at t*064, — rV 
ol a dollar, per pound 7 Ans.%3015. 

15. What cost 4870 oranges, at 5 cents, = _L of a dollar, apiece 7 

^^ Ans. •243*50. 

16. What is the value of 151020 bushels of apples, at 20 cents, 
BBS .1 of a dollar, per bushel 7 Ana. «30204. 

17. What will 264 pounds of butter cost, at 12i cents per pound ? 

Ans. tSd, 

18. What cost 3740 yards of doth, at $1*25 p«r yard 7 

4)t3740 = cost at $1* per yar* 
935 =s cost at • '25 per yard. 



> M 



An$. $4675 ss cost at 91^ per yard. 

5 
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Here the number to be divided is 866, which therefore is the diw- 
dend ; 4 is the numl)er to divide by, and therefore the divisor. It is 
not evident how many times 4 is contained in so lars^e a nurabei as 
856. This difficulty will be tieadiiy overcome, if we decompose this 
number, thus : 

856 = 800 + 40 4-16. 
Beginning with the hundreds^ we readily perceive that 4 is contamed 
in 8 2 times ; consequently, m 800 it is contained 300 times. Pro* 
ceeding to the tens, 4 is contained in 4 1 time, and conseouently in 
40 it is contained 10 times. Lastly^ in 16 it is contaiiiea 4 times. 
We now have 200 + 10 + 4 «=s 214 for the quotient, or the number 
of times 4 is contained in 856. Ans. 214 yards. 

We may arrive to the same result without decomposing the divi- 
dend, except as it is done in the mind, taking it by parts m the fol- 
lowing maimer : 

For the sake of convenience, we write 

Dividend, down the dividend with the divisor on the 

Divisor, 4) 856 left, and draw aline between them; we 

also draw a line underneath. Then, be- 

QuotierUf 214 ginning on the left hand, we seek how of- 

ten the divisor (4) is contained in 8, (hun- 
dreds,) the left hand figure : finding it to oe 2 times, we write 2 di- 
rectly under the 8, which, falling in the place of hundr^s, is in re- 
ality 200. Proceeding to tens, 4 is contained in 6 (tens) 1 time, 
which we set down in ten's place, directly under the 5 (tens.) But 
after taking 4 times ten out of the 6 tens, there is 1 ten left. This 
1 tea we ^oin to the 6 units, making 16. Then, 4 into 16 goes 4 
times^ which we set down, and the work is done. 

Tlus manner of jjerformmg the operation is called S^t Division. 
The computation, it may be perceived, is carried on partly in the 
mind, which it is always ea«y to do when the divisor does not ex- 
ceed 12. 

RULR 

From the illustration of this example^ we derive this ffeneral rule 
Jbr dividing ^ when tht divisor does not exceed 12. 

I. Find how many times the divisor is contained in the first fisnir* 
or figures of the dividend, and, setting it directly under the oivi 
dend, carry the remainder, if any, to the next fi^gure Us s* many 
tens. 

II. Find how maiiy times the divisor is contained in this dividend, 
and set it down as before, continuing so to do till all the figures in 
tlie dividend are divided. 

Proof. We have seen (IT 15) that the divisor and quotient are 
fiictors, whose proiluct is the dividend ; and we have also seen, that 
VUviilins? the dividend by one factor is merely a process for finding 
the oilier. 

Hence division and multiplication mutually prove each other. 

To prove dir?isionj we may multiply the divisor by the quotient, » 
and, if the work l»e ritrht, the product will be the same as the divi- 
dend ; or we may divide the dividend by the^uotient^ and, if the work 
is fight, the result will ite the same as the divisor. 
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To prove multivlicaiion, we may divide the product by onefactort 
and, if the work oe right, the qvaticnt will be the other Jfuior, 

EXAMPLES FOR PRACTiCE. 

24. A man would divide 13,462,725 dollars among 6 men; how 
many dollars would each receive ? 

OPERATION. In this example, as we cannot hare 5 in 

Dividend. the first figure, ( 1 ) we lake two figures, aud 

Divisor ^B) 13,462,725 say, 5 in 13 wiJl go 2 limes, and there are 

3 over, which, ioiiied to 4, the next figure, 

Q,uotientf 2,692,545 makes 34 ; and 5 in 34 will go 6 times, &c. 

In proof of this example, we multiply 

PROOF. the quotient hy the divisor, and, as the 

Quotient ^ ^ product is the same as the dividend, we 

2,692,545 * coucludc that the work is right. From a 

6 divisor, bare inspection of the above example and 

4^5 prootj it is plain, as l)efore stated, that 

13,462,726 division is therevcrsc of multiplication, and 

that the two rules mutually prove each 
other. 

25. How many yards of cloth can be bought for 4,354,560 dollars. 

It 2 dollars a yard? : — at 3 dollars'? at 4 dollars! 

at 5 dollars? at 6 dollars? at 7? 

at 8 ? at 9 ? at 10 ? 

Note, Let the pupil be required to prove the foregoing, and ^ 
following examples. 

26. Divide 1005903360 by 2, 3, 4, 5, B, 7, 8, 9 10, Uj and 12. 

27. If 2 pints make a quart, how many quarts in 8 pints ? ' 

in 1 2 pints? in 20 pints? in 24 pints? in 

248 pints ? in 3764 pints 1 in 47632 pints ? 

23. Four quarts make a gallon ; how many gallons in 8 quarts ? 

in i2auarts? in 20 quirts? in 36 quarts? 

in 368 Quarts ? in 4896 quarts ? in 5436144 quarts ? 

29. A man gave 86 apples to S boys ; how many apples would 
each boy receive ? 

Dividend. Here, dividing the number of 

Divisor^ 6 ) 86 . the apples (86) by the number 

— '— oiboys, (5,) we find tJiat each 

Quotient, 17 — 1 Remainder. boy's share would be 17 apples; 

but there is one apple left. 

IT 17b 6 ) 86 In order to divide all the apples eoually 

among the boys, it is plain, we must aivide 

171. this one remaining apple into 5 cyi/a/ par/*, 
° and give one ol these parts to each of the 
boys. Then each boy's share would be 17 a])ples, and one fifth part 
ol another apple; which is writteu thus, 171 aj)plcs. 

* Ans. 171 apples each. 

The 17, expressing whole apples, are called intng-erSf {thai is, whoU 
nuinl>ers.) The i (one fifth) of an apple, expressing part of a broken 
or divided apple, °is called & fraction, (that is, a frro/cen number.) 

Fractions, as we here see, are written w'lOa. V*o uMis^et^^^aa ^- 
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rectly ov^r the other, with a short line between them, showing that 
the upper number is to be divided by the lower, Tne upper num- 
ber, or dividend^ is, in fracticms, called the numercUorf ana the lower 
number, or dimaor^ is calle4 the denominator^ 

Note, A number like 171., composed of integers (17) and a frac- 
tion, / L\ is called a mixed ^numJ>er. 

In the preceding example, the one apple, which was left after car- 
rying the division as far as coiUd be by whole iiumbers, is called the 
remainder^ and is evidently a part of the dividend y^t undivided. 
In order to complete the division, this remainder, as we before re- 
marked, miist be divided into 5 eoual >parts ; but the dioisor itself 
expresses the number of parts. Ii, now, we examine the fraction, 
we shall see that it consists of the remainder (I) for its numerator ^ 
and the divisor (5) for its denominator. 

Therefore, if there be a remainder j set it down at the right hand 
of the quotient for the numerator of a fraction, under which write the 
divisor for its denominator. 

Proof of the last example. In proving this example, we find it 

17 ± necessary to multiply our fraction by 

6 6 ; but tills is easily done, if we con- 

sider that the fraction X expresses one 

86 part of an apple divided ° into five equal 

parts ; hence, 5 times 1 is 4 = 1* that 
itj'one tDhole apple, lihich we reserve.to be added to the tmito, say- 
ing, 6 times 7 are 35, and one we reserved makes 3G, &e. 

30. Ei§:ht men drew a prize of 453 dollars in a lottery ; how many 
dollars did each receive 7 

Dividend. Here, after carrying the division as far as 

DioisoTf 8 ) 453 possible by whole numbers, we have a re- 

mainder or 6 dollars, which, written as above 

Quotient, 564 directed, gives for the answer 66 dollars and 

" II (five eights) of another dollar to each man. 

7 18a Here we may notice, that the eighth part of 5 dollars is 
the same as 5 times the eighth part of 1 dollar, that is, the eighth 
part of 5 dollars is 4 of a dollar. Hence, 4 expresses the quotient 
of5 divided by 8. ® * 

■| is 5 parts, and 8 times 5 is 40, that is, -^rsS, which, 
reserved and added to the product of 8 times 6, makes 53, 
&c. Hence, to m^vJUply a fractiony we may multiply 
the numerator, and diviae the product by the denomina* 
453 tor. 

Or, in proving division, we may multiply tlie whole number in the 
quotient only, and to the product add the remainder; and this, till 
Uie pupil shall be more particularly taught in fractions, will be more 
easy in practice. Thus, 56 X 8 = 448, and 448 + 6, the remainder, 
CSS 453, as before. 

31. Tliere are 7 days in a week ; how many weeks in 365 days 7 

Ans, 524. weeks. 
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32.* When Hour is worth 6 dollars a harrel, how many banels 
may be bought for ^5 dollars ? how many for 60 dollars 1 ■ ■ 

for 48/ dollars ? : for 7631 dollars ? 

33. Divide 640 dollars among 4 men. 

640 -^ 4, or AAlP «■ 160 dollnn, An§. 

34. 678 -7- 6, or £.Xi ass how many ? — * Ana,U9» 

35. iL{U^ == how many ? 

36. Xi^3AE= how many? 

37. £i^ = howmany7 il22t*864§ 

38. 2 ^^4 s=s how many 7 
89. iJL2iU.= how many? 
40. 2014O12 =3 how many ? 

^ 19* 41. Divide 4370 dollars equally among 21 men. 

When, as in this example, the divisor exceeds 12, it is evident tLat 
the computation cannot be readily carried on in the mind, as in the 
foregoing examples. Wherefore, it is more convenient to write dowa 
the computation at lengthy in the following manner : 

OPERATION. We may write the divisor and 

iXpisor. Dividend, QMotient. dividend as in short division, but, 

21 ) 4370 ( 208 JSL instead of writing the quotient vn- 

42 * der the dividend, it will be found 

- more convenient to set it to the 

170 *M!i^ hand. 

168 Takinff the dividend by parttf 

'^— we seek now often we can have 21 

2 Remainder. in 43, (hundreds ;) finding it to be 

2 times, we set down 2 on the right 
hand of the dividend for the highest figure in the quotient. The 43 
being hundreds^ it follows that the 2 must also be tiundreds. This, 
however, we need not regard, for it is to be followed by tens ana 
imifo, obtained from the tens and units, of the dividend, and will 
therefore, at the end of the operation, be in the place of hundreds, as 
it should be. 

It is plain that 2 (hundred) times 21 dollars oueht now to be tak- 
en out of the dividend ; therefore, we multiply the divisor (21) by 
the quotient figure 2 (hundred) now found, making 42, (hundred,) 
whicn, written under the 43 in the dividend, we subtract, and to the 
remvisder, I, (hundred,) bring down the 7, (tens^) making 17 tens. 
We then seek how often the divisor is contamed in 17, (tens ;) 
finding that it will not go, we write a cipher in the Quotient, and 
bring down the next figure, making the wnole 170. We then seek 
how often 21 can be contained in 170, and, finding it to be 8 times, 
we y^e 8 in the quotient, and, multiplying the divisor by this num- 
ber, wl set the product, 168, under the 170; then, subtracting, we 
find the remainder to be 2, which, written as a fraction on the right 
liand of the quotient, as already explained, gives 208^ dollars, for 
the anawer, * ^ 

This manner of performing the operation is called Long DtTjitvorv* 
't consists in writmg down tne trVofe.oompuVoilioii. 
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Wildemessj February 8, 1827. 



Mr. Peter Carpenter 

(See 1i 30.^ Bought of Asa FalUree 

6682 feet Boards, at 36 per M. 

«sOUU •••••«••••• o 94 • • • 

800. . Thick Stuff, • 12*64 . . . 

1500 . . Lathing, • 4' • • • 

660 . . Plank, .10* ... 

879 . . Timber, . 2*60 . C. 

236 2*76 .. • 



Received payment, 



Asa FALLTasx. 



3101*849 



Note, M. stands for the Latin mtSe, which signifies 1000, and 
G. for the Latin word centum, which signifies 100. 



BLSDV0TX03H'. 

IT 99. We hare seen, that, in the United States, money i» 
reckoned in dollars, cents, and mills. In England, it is reckoned 
in pounds, shillings, pence, and farthings, called denominations of . 
money. Time is reckoned in years^ months, weeks, days, hours 
minutes, and seconds, called denominations of time. Distance is 
reckoned in miles, rods, feet, and inches, called denominations of 
measure, 6lc. 

The relative Talne of these denominations is exhibited in tables, 
which the pupil must commit to memory. 



ENGLISH MONEY. 



The denominations are pounds, shillings, pence, and iarthings. 

TABLE. 

4 farthings (qrs.) make 1 penny, mcrked d. 

12 pence .1 shilling, . . • s. 

20 shillings ...... 1 pound, • . . £. 

Note. Farthings are often written r.s the fraction of a p^nny 
thus, 1 farthing is written i d., 2 farthings, i d., 3 farthings, | d. 



How many farthings in 1 

penny ? in 2 pence 7 

m 3 pence ? in 6 pence ? 

in 8 pence ? in 9 

pence? — - — in 12 pence? 

in 1 shilling? in 

3 shillings ? 



How many pence in 4 far- 
things ? in 8 farthings 7 

in 12 farthings? — 



in 24 farthings? 
Ii3irthinj?ps ? — 

things ? 

How many shillings in 43 qrs. 1 
in 96 qrs. 7 



m 32 

in 36 far- 
in 48 qrs. 1 



T83. 



BSDVcnoir. 



How many penee in 2 shil- 
lings ? m 3 8. ? 

in 4 s. ? in 6 s. ? 

in 8 s. ? in 10 s. ? 

in 2 shillings and 2 pence ? 

in 2 s. 3 d. 7 in 

4 d. ? in2s. 6d. ? 

in 3 S. 6 d. 7 in 



i s. 



4 8. 3(1.7 

pou;iii 7 - 

in 3 £.7 — 

in 4 £. 6 s. 7 

m 3 £. 10 8.7 



many shillings 

in 2 £.7 

-in 4 £.7 



in 1 



in 6 £. 8 s. 7 



m 



Hov many shiUliigs in 24 



pence 7 
m48d.7- 
in 96 d.7 
hi 26 d. 7 
in 23 d.7 
in 42 d.7 



in 36 d. 7 
-in 72 d.7 - 
in 120 d.? - 
-in 27 d.7 - 
-in30d.7 - 
- in 51 d. 7 



How many jionnda in 20 shil- 
ling^ 7 in 40 s. 7 in 

60 8.7 in 80s. 7 in 

86 s. 7 in 128 s. 7 in 

70s. 7 in 65s. 7 



2 £. 15 s. 7 

It has already been remarked, that the chan^ng of one kind^ or 
denomination, mio another kind, or deiitmiination, without altenng 
tht'ir value, is called Reduction.^ (IT 27.) Thus, when we change 
shillings into pounds, or pounds into shillings, we are said to reduce 
thein. From the foregoing examples, it is evident, that, when we 
reduce a denomination of eredter value into a denomination of less 
value, the reduction is perform^ by multiplication; and it is then 
called Reduction Descending., But when we reduce a denomination 
of /ess value into one ofgreaier vadue, the reduction is porfonned by 
division ; it is then called Reduction Ascending. Thus, to reduce 
pounds to shillings^ it is plain, we must multiply by 20. And 
again, to reduce shillings to pounds, we must divule by 20. It fol- 
lows, therefore, that reduction descending- and ascending reciprt^ 
colly prove eacfi other. 



1. In 17 £. 13 
many farthings 7 



8. 6| d. how 



OPERATION. 
£. 8. d. (p'8, 

17 13 6 3 
20 s. 

353«. inl7£. i3«. 
\2d. 




16971 qrs. the Alts. 

In the above example, because 
20 shillings make I pound, there- 
fore w»» multiply 17£. by 20, in- 
creasing the procluct ])y the addi- 
tion of the given shilliugs, (13,) 
which, it is evident, must always 
he done in like cases ; then, be- 
cause 12 pence make 1 shilling, 



2. In 16971 farthings, how 
many pounds 7 

OPKBATION. 

Fanhings !n a penny, 4) 1 697 1 3 qra» 

Pence in a shiUing, 12)4242 6 d. 

ShUUngs in a pound, 2(0)35)3 13 9. 

17 £. 
Ana, 17 £. ISs. 6|</. 

Farthings will be reduced to 
pence, if we divide them by 4 
ticcause every 4 farthings maKe 1 
penny. Therefore, 16971 far- 
things divided by 4, the (]iiotient . 
is 4242 pence, ana a remainder of 
3, which is farthings, of the same 
name as the dividend. We then 
divide the pence (4242) by 12, re- 
ducing them to shillings ; and the 
shillings (353) by 2Q^ te,daRvsx^ 
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we multiply the shillings (353) 
by 12, aduiiig in the given pence, 
(6.) Lastly, because 4 farthings 
mcLke 1 penny, we multiply the 
pence (4242) by 4, adding iu the 

fiven farthmgs, (3.) We then 
nd, that in 17 £. 13 s. 6|d., are 
contained 16971 farthings. 



them to pounds. The last quo« 
tient, 17£., with the several re- 
mainders, 18 s. 6d. 3qrs. consti- 
tute the answer. 

Note. In dividing 353 s. by 20 
we cut off the cipher, &c., as 
taught ^ 22. 



IT 3 4* The process in the foregoing examples, if carefully exa- 
mined, will be found to be as follows, viz. 



To reduce hiffh denominatums 
to lower, — Multiply the highest 
denomination by that number 
which it takes of the next less to 
make 1 of this higher, (increasing 
the product by ihe number given, 
if any, of that less denomination.) 
Proceed in the same manner with 
each succeedinff denomination, 
until you have brought it to the 
denomination required. 



7b redure low denominaiiona 
to higher, — Divide the lowest de- 
nomination given by that number 
which it takes of the same to 
make 1 of the next higher. Pro- 
ceed in the same manner with 
each succeeding denomination, 
until you have brought it to the 
denomination required. 



EXAMPLES FOR PRACTICE. 



3. Reduce 32 £. 15 8. S d. to 
farthings. 

6. In 29 guineas, at 28 si each, 
how many farthings 7 

7. Reduce $163, at 6 s. each, to 
pence? 

9. In 15 guineas, how many 
pounds ? 



4. Reduce 31472 farthings to 
pounds. 

6. In 38976 farthings, how 
many guineas ? 

8. Reduce 11736 pence to dol- 
lars. 

10. Reduc« 21 £. to guineas. 



Note. We cannot reduce guineas directly to pounds, bnt we may 
reduce the guineas to shilling's^ and then the shillings to pounds. 



TROY WEIGHT. 



By Troy weight are weighed gold,* silver, jewels, and all liquors. 
The denominations are pounds, ounces, pennyweights, and grams. 

TABLE. 

24 grains (grs.) • make 1 pennyweight, marked pwt. 

20 pennyweights .... 1 ounce. • oz. 

12 ounces 1 pound, ••••••• lb. 



• The fineness of gold is tried by fire, and is reckoned in carats, hy which 
is understood the 24th nart of any quantity ; if it lose nothing in the trial, It 
ia said to be 2i carats nne ; if It lose 2 carats, it is then 22 carats fine, which 
is the standard for gold. 
Silver which abides the firo without \ob8 \a «a\d \o\>ft V^ wi'm,^* ftae. The 
standard for silver coin is 11 os. 2 pwta. of ^no s\Vi«t, «iv4\^ ^Hi\a.Q>l«A\fsMt 
melted togother. 
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II. Bought a silver tankard, 
weighing 3 lb. 6 oz., paying at 
the rate of 81^ aa ounoe ; what 
did it cost ? 

13. Reduce 210 lb. 8 oz. 12 
pwt. to pennyweights. 

15. In 7 lb. 11 o2. 3 pwt. 9grs. 
of silver, how many grains 7 



12. Paid 944^28 for a sihrer 
tankard, at the rate bf 81*08 an 
ounce ; what did it weigh ? 

14. In 60572 pwt. how many 
pounds ? 

16. Reduce 45681 grains to 
pounds. 



APOTHECARIES' WEIGHT. 



Apothecaries' weight* is used by apothecaries and physicians, in 
oompoaiiding medicines. The denominations are pounds, ounces, 
drams, scruples, and grains. 

TABLE. 

20 grains, (grs.) . make 1 scruple, • • marked B 

3 scruples I drum, ..•«..•.$ 

8 drams .1 ounce, •••..••.$ 

12 ounces . 1 pound, ^ • ft. 

17. In 9 lb. 8 S. 18. 2 3. 19) 18. Reduce 65799 gis. to 
gis., how many grains? Ipounds. 



AVOIRDUPOIS WEIGHT.t 



By avoirdupois weight are weighed all things of a coarse and 
drossy nature, as tea, su^r, bread, flour, tallow, hay. leather, medi- 
cines, (in buying and selfmg^) and all kiuds of melals, except gold 
nnd silver. The denominations are tonj, hundred weights, quarters, 
pounds, ounces, and drams. 

TABLE. 

16 drams, (drs.) make 1 ounce, marked oz. 

16 ounces 1 pound, lb. . 

28 pour<ds ......... 1 miarter, ........ qr. 

4 quarters . 1 hundred weight, (1 12 lb.) . cwt. 

20 hundred weight • • • • • 1 ton, T. 

Note 1 . In this kind of weight, the words ^oss and net are used. 
Gross is the weight of goods, together with the box, bale, bag, 
cask, &v. which contains them, ^et weight is the weight of the 
goods only, aAer deducting the weight of the box, bale, b^,or cask, 
&c., and all other allowances. 

Note 2. A hundred weight, it will be perceived, is 112 lb. Mer- 
chants at the present time, in our principal seaports, buy and sell 
by the 100 pounds. The weight ol h^y and all heavy articles for 

• The poimd and ounce apothecaries* we\ghl, a.uA \\ve wjw\v^ wv^^^ w«kCA 
'^'^^L^'^^ '** ***"*' ^^^y differently dirWed, and eubdi-eided. ., 

1 175 oz. Troy = Wi oz. avoirdupois, and \75 \Y>. Tto^ m m Va. vr'^ 
#^* ^~^ *= ^^^ ffrtin.rai:d 1 lb. av^tOuv>'^ =^^*» «t*^ 



63 



SEDUCTION. 



IT 34. 



transportation, instead of being i^ndered in cwt. qrs. lbs. in con- 
formity to the above table, is now usuaUy rendered in pounds, and 
2000 lbs. are considered a ton, whereas m the table the ton is 20 
cwt. = 2240 lbs. 



19. What will 5 cwt. 3 qrs. 
17 lb. of sugar come to, at 12i 
cents a pound ? 

21. A merchant would put 109 
cwt. qrs. 12 lb. of raisins into 
boxes, containing' 26 lb. each; 
how many boxes will it require ? 

23. In 12 tons, 15 cwt. 1 qr. 
19 lb. 6 oz. 12 dr. how many 
drams ? 

25. In 28 lb. avoirdu}X)is, how 
many pounds Troy 7 



20. How much sugar, at 12| 
cents a pound, may be bought for 
$82,623 ? 

22. In 470 boxes of raisins, 
containing 26 lb. each, how many 
cwt.? 

24. In 7323500 drams, how 
many tons ? 

26. In 34 lb. Ooz. 6pwt. 16 
grs. Troy, how many pounds 
avoirdupois 7 



CLOTH MEASURE. 



Cloth measure is used in scUini;^ cloths and other goods, sold by 
the yard, or ell. The denominations are ells, yards, quarters, and 
nails. , 

TABLK 

4 nails, (na.) or 9 inches, make 1 quarter, .... marked qr. 

4 quarters, or 36 inches, .... 1 yard, ......... yd. 

? quarters 1 eU Flemish, . . .^ • . . £. FL 

5 quarters 1 ell English, £. E. 

6 quarters lell French, £. Fr. 

27. In 573 yds. 1 qr. 1 na. 
how many nails 7 

29. In 151 ells Eng. how many 
yards 7 

Note, Consult IT 34, ex. 9. 



28. In 9173 nails, how many 
yards 7 

30. In 188 1 yards, how many 
ells English 7 



LONG MEASURE. 

Long measure is used in measuring distances, or other things, 
wherelcn^A, is considered without regarji to breadth. The deno- 
minaltions are degrees, leagues, miles, furlongs, rods, yards, feet, 
inches, and barley-corns. ^ 



TABLE. 

5 barley-corns (bar.) . make 1 inch marked 

12 inches .......... 1 foot, 

3 feet 1 yard^ 

Bi yards, or 1 6^ ieet, 1 rod. perck^ ox "^\ft^ % % 

40 rods, or 220 yards, 1 furlong, 

8 turlons^, or 320 rods, ... 1 mile, 



m. 
ft. 
Yd. 



V 34, 3S. 



BCDrCTlOlf. 



69 



3 miles make 1 league, marked L. 

*** ^^^!'f'.°l ?? !T^ \ ' ^«8^ deg. or °. 

860 degrees' '.'.[['.'.'.', 1 of t^Vartl"^*' " ''''°^'"°* 



31. How many barley-corns 
will reach round the globe, it 
being 360 degrees ? 

Note. To multiply by 2, is to 
take the multi]9]icand 2 times ; to 
inultiply by 1, is to take the mul- 
tiplicand i time ; to multiply by 
j^, is to take the muUiphcand 
half a time, that is, the half of it. 
Therefore, to reduce 360 degrees 
to statute miles, we multiply first 
by the whole number, 69, and to 
the product add half the muHipli- 
cand. Thus : 

i)360 
69i 

3240 
2160 

1 80 half of the multiplicand. 

2502U statute miles in 360 de- 
V grees. 

33. How many inches from 
Boston to the city of Washington, 
it being- 482 miles ? 

35. How many times will a 
wheel, 16 feet and 6. inches in 
circumference, turn round in the 
distance from Boston to Provi- 
dence, it being 40 miles ? 



32. In 47.'t580l 600 barley-corns, 
how many degrees 7 

Note. The barley-corns being 
divided by 3, and "that quotient 
by 12, we have 132105600 feet, 
which are to be reduced to rods. 
We cannot easily diviele by 16i 
on account of the fraction ^ ; but 
l^ijeet = 33 half feet, in 1 rod ; 
and 132105600 /c€^ = 264211200 
half feet, which, divided by 33, 
gives 8006400 rods. 

Hence, when the divisor is en- 
cumbered with a fraction, \ or 4i 
&c., we may reduce the divisor to 
halves, or fourths, &c.. and re- 
duce the dividend to tne same ; 
then the quotient will be the true 
answer. 



34. In 30539520 inches, how 
many miles ? 

36. If a wheel, 16 feet 6 inches 
in circumference, turn round 
12800 times in going from Boston 
to Providence, what is the dis- 
tance? 



LAND OR SaUARE MEASURE. 

Square measure is used in measuring land, and any other thing, 
where length and breadth are considered. The denominations are 
miles, acres, roods, perches, }'Tirds, feet and inches. 

IT 35 ■ 3 feet in length make a yard in long measure ; but it re- 
•{uires 3 feet in length and 3 feet in breadth to make a yard in 
square measure ; 3 feet in leni^th and one foot wide make 3 square 
feet ; 3 feet in len^h and 2 ieet wide make 2 times 3^ that is^ ft 
square feet; 3 feet in length and 3 feel widema^L^fe^ V\Yftft%"^^^^ 
js, 9 square Uset, This will dearlv aioBeax tcooi ^"^ "MavKW^^ 
£ffure. 
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3 feet Bs 1 yard. 



i 

li 



CO 



144 



■ 



It is plain, also, that a square foat 
that is, a square 12 inches in length 
and 12 inches in hreadth, must contain 
IS X 12 SB 144 square inches. 



TABLB. 



1 aqnarefoot. 

. t square yard. 

J 1 square rod, 
( perch or pole. 



8<iuare inches ks 12 X 1'^ ; that is, 
12 inches in length and 12 inches ^ make 

in breadth, 

9 8(|[uare feet = 3X3; that is, 3 ieet 
m length and 3 feet in breadth, . 
804 square yards = 5i X ^ii or 272^ 
square feet = 16i X 16i, . . . . ^ 

40 square rods I rood. 

4 . . . . roods, or 160 square rods, .*.... 1 acre. 
640 .... acres ................ 1 square mile. 

Note. Gunter's chain, used in measuring land,' is 4 rods in 
length. It consists of 100 links, each link being 7.^2^ inches in 

^length; 25 links make 1 rod, long measure, and 625 square links 
make 1 square rod. 



37. In 17 acres 3 roods 12 rods, 
how many square feet ? 

Note. In redacin;? rods to 
feel, the multiplier will be 272^. 
To multiply by 4» is to take a 
fourth part of the miiJtiplicand. 
The principle is the same as 
shown IT 34, ex. 31. 



39. Reduce 64 square miles to 
square feet. 

41. There is a town "6 miles 
square ; how many square miles 
in that town ? how many acres 7 



38. In 776457 square feet, how 
many acres 7 

Note. Here we have 776467 
square feet to be divided by 2724. 
Reduce the divisor to f&urth3y 
that is, to the lowest denomina- 
tion contained in it ; then reduce 
the dividend to fourths^ that is, 
to the same denomination, as 
shown IT 34, ex. 32. 

4D. In 1,784,217,600 square 
feet, how many square mi. es 7 

42. Reduce 23040 acres to 
square miles. 



SOLID OR CUBIC MEASURE. 



Solid or cubic measure is used in measuring things that have 
lengthy breadthf and thickness ; such as timber, wood, stone, bales 
of goods, &c The denominations «x« coxuda^ xows^-^I^x^^^^V ^^ 
wches. 



- , ,, , .19 3X3=1 

9 sqinjo feet. A culiic yard is 3 ftel lonf, 3 feel wide, and 3 tttit 
thiA. Were il 3 feet long 3 feel w[de, anil one fcot thick, it would 
conlain S cutiio leel ; il2 feet thick, it would coniain 2X9^18 
culiic Teet) and, as it is 3 feel thick, it does contain 3 X 9^27 
cobic Jeet. Thu will clearly appear from the umexed figun 



It u vlain, also, that a cnhio 
II, thai Is, a solid, 1! inchw 
lenjtth, IS inches in breadth, 
d la incbes in ihiekness, will 
Slain 13 X'^X'3~ '^^ 
lid or cubic inche*. 




ill leniOh, 
in l>readth, IS in thickness, 
ar solid feel, = 3 X 



40 feet of round limber, or EO 
of hewu timl>er, .... 


""L.: lion or load. 


iSBKilid feet, =8X4X4, Ihali 


is, S feet in Jengih, 4 feet in V . . .1 cord of wood. 


width, and 4 feel in heighl, . > 


(eel ( Ihat is, 4 frel in length, 4'r«t in widlh, and 1 fool in I>eigD^ 


and 8 such feet, thai is, 8 cord/cel, mate 1 cord. 


43. Reduce 9 Ions of round 


41. In 633080 cubic inches how 


timl>cr 10 cubic inches. 


many tons of round timberT 


46, In 37 cord feet of wood, 


46- In 69* solid feel of wood, 


bow msny solid feci! 
47. Reduce Mcordfeetof wood 


how many cord feel? 


49. In a cord, of wood, Iot 


to cords. 


many cord feel? 


49. In 16 cords of wood, bow 


BO. 2049 solid kel of wood, 


many cord fsen how nuny solid 


how many cord fool 1 bow mur 



WINE MEASURE. 
WfoQ measure is used in mensuriD^ all imTinci^% \v3^ufn^ ^ 
•nd beer eicefMed ; aJso Tinegv and oil. Tbe Aenoouna.'ainA w 
tttBfrfapef, bi^theadt, barrela, gallonl, qtuiUi^anXaiWoA.^^' 
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TABLE. 

4 gills (gi.) make 1 pint, ... marked pt. 

2 pints 1 quart, • . • • qt. 

4 quarts 1 gallon, ......... gal. 

31^ gallons 1 barrel, bar. 

63 gallons 1 hogshead, ..•••... hhd. 

2 hogsheads . . > 1 pipe, .......... P. 

2 pipes, or 4 hogsheads, ... I tun, ........... T. 

Note. A gallon, wine measure, contains 231 cubic inches. 
51. Reduce 12 pipes of wine to 



pmts. 

53. In 9 P. I hhd. 22 gals. 3 
qts. how many gills ? 

55. In a tun ol' cider, how many 
gallons 7 



52. In 12096 pints of w{ne| 
how many pipes ? 

54. Reduce 39032 gills ts 
pipes. 

56. Reduce 252 gallons to tmis. 



ALE OR BEER MEASURE. 



Ale or beer measure is used in measuring ale, beer, end milk. 
The denominations are hogsfacods, barrels, gallons, quarts, suad 
pints. 

TABLE. 

2 pints (pts.) ...... make 1 quart, marked qt. 

4 quarts 1 gallon, gal. 

36 gallons .1 barrel, bar. 

64 gallons .......... 1 hogshead, hhd. 

Note. A gallon, beer measure, contains 282 cubic inches. 



57. Reduce 47 bar. 18 gal. of 
ale to piats. 

59. In 29 hhds. of beer, how 
many pints ? 



58. In 13680 pints of ale, how 
many barrels ? 

60. Reduce 12528 pints to 
hogsheads ? 



DRY MEASURE. 



Dry measure is used in measuring all dry goods, such as erain, 
fruit, roots, salt, coal, &c. The denonunations are chaldrons, 
bushels, pecks, quarts and pints. 

TABLE. 

2 pints (pts.) make 1 quart, ..... marked qt. 

8 quarts • • • . 1 peck, pk. 

4 pecks ...........l bushel, Du. 

36 Dushels ...•....•.! chaldroQ, ch. 

Ab^s A gallon, dry measure, contains 2681. cubic inches. 

A Winchester bushel is 13]^ iuchea in. dismft\At. S inches deep, 
«iw/ coutaina 2150^ cubic inches. • 
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61. In 76 bnshds of wheat, 
how many pints ? 

63. Reduce 42 chaMnms of 
coals to> pecks. 



62. In 4800 |»mts, how many 
bushels ? 

64. In 6048 pecks, howmaay 
chaldrons? 



TIME. 

The denominations of time are years, months, weeks, days, hocii8| 
minutes, and seconds. 

TABLE. 

60 seconds (s.) make 1 minute, • • • • marked m* 

60 minutes • .... 1 hour, h. 

24 hours 1 day, .d. 

7 days • • . . 1 week. w. 

4 weeks 1 montn, mo. 

13 months, 1 day and 6 hours, > 1 common, or > 

or 365 days and 6 hours, > Julian year, } ^' 

IT 37 ■ The year is also divided into 12 calendar months, which| 
in the order of tneir succession, are numbered as follows, viz. 

January, . 1st month, has 31 days. 
February, . 2d, ..... 28 
March, . . 3d, ..... 31 

April, . . 4th, 30 Note, When any year can 

May, . . . 6th, ..... 31 be divided by 4 without a 

June, . « . 6th, 30 remainder, it is calle J leap 

July, . . , 7th, 31 year, in which February has 

August. . 8th, 31 29 days. 

September, 9th. ..... 30 

October, . lOtn, .... 31 

November, 11th, .... 30 

December, 12th, .... 31 

The number of days in each month may be easily fixed in the 
mind by committing to memory the following lines : 

Thirty days hath September, 
April, June, and November, 
February twenty-eight alone ; 
All the rest have thirty-one. 

The first seven letters of the alphabet, A, B, C, D, E. P, G, are 
used to mark the several days of the week, and tbey are aisposcd in 
such a manner, for every year, that the letter A shall stand for the 
1st day of January, B for the 2d, &c. In pursuance of this order, 
the letter which shall stand for Sunday, in any year, is called the 
Dominical letter for that year. The Domhiical letter being knowi>, 
the day of the week on which each month comes in may ^'^ readLl^ 
calculated from the following couplet *. 

At Dover Dwells George BTOvm,'E*s^v«^, 
Good Carlos Finch AndDaVidVrjw. 
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These words correspond to the 12 months of the year, and the Jtrsl 
lettrr in each word marks the day of the week on which each cor- 
responding month comes in ; whence any other day may he easily 
found. For example, let it l)e required to find on what day of this 
week the 4th of July falls, in the year 1827, the Dominical letter for 
wliich year is G. Uood answers to July ; consequently, July C'^mes 
in on a Sunday ; wherefore the 4th day of July falls on Wedne day. 

Nofe. There are two Dominical letters in leav years, c^ie f<Mr 
Jauuar}' and February, and another for the r«;st of trie year. 



65. Supposing your age to be 
15 y. 19 d. li h. 37 m. 45 s., 
how many seconds old are you, 
allowing 365 days 6 hours to the 
year ? 

67. How many minutes from 
the 1st day of January to the 14th 
day of August, inclusively ? 

69. How many minutes from 
the commencement of the war 
l)etween America and England, 
April 19th, 1775, to the settle- 
ment of a general peace, which 
took place January 20th, 1783 ? 



66. Reduce 4750474^5 seconds 
to years. 



68. Reduce 826440 minutes to 
days. 

70. In 4079160 minutes, how 
many years ? 



CIRCULAR MEASURE, OR MOTION. 

• 

Circular measure is used in reckoning latitude and longitude ; 
also in computing the revolution of the earth and other planets 
round the sun. The denominations are circles, signs, degrees, 
minutes, and seconds. 

TABLE. 

60 seconds C') ..... . make 1 minute, ...... marked ' 

60 minutes 1 degree, ^ 

30 degrees 1 sigtu^ s. 

12 signs, or 360 degrees, .... 1 circle of the zodiac. 

Note. Ever\' circle, whether great or small, is divisible into 360 
equal parts, called degrees. 

71. Reduce 9 s. 13" 26' tol 72. In 1020300", how many 
seconds. j degrees 7 



The following sro denominations of things nrt included in the 
Tables : — 

12 particular things ..... make . . I dozen. 

12 dozen 1 gross. 

12 gross, or 144 dozen, 1 great gross. 

Also, 
20 particular things • • . . « make . . I score. 
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6 points make 1 Hne, ( used in measuring the length of th6 rods 
12 lines .... 1 inch, ( of clock pendulums. 

4 inches .... 1 hand, used in measuring the height of horses. 

6 feet ... . . .1 fathom, used in measuring depths at sea. 

112 pounds ..•••• make 1 quintal of fish. 

24 sheets of paper . ..... . 1 quire. 

20 quires •...•«..•.• 1 ream. 



SUPPLEMENT TO REDUCTION. 

QUESTIONS. 

1. Whaft is reduction? 2. Of how many varieties is reduction? 
a. What is understood by different denominatioTns^ as of monev, 
weight, measure, &c. ? 4. How arc hi^h denominations brougn* 
into lower ? 5. How are low denominations brought into higher ? 
6. What are the denominations of English money ? 7. What is 

ttie use of Troy weight, and what are the denominations? 8. 

avoirdupois weight? the denominations ? 9. What distinc- 
tion do you make between gross and net weight? 10. What dis- 
tinctions do you make between long, square, and cubic measure ? 

11. What are the denominations in long measure? 12. in 

square measure? 13. in cubic measure? 14. How do you 

multiply by i ? 15. When the divisor contains a fraction, how do 
you proceed? 16. How is the superficial contents of a square 
figure found ? 17. How is the solid contents of any body found in 
cubic measure? 18. How many solid or cubic feet of wood make 
a cord ? 19. What is under.stood by a cord foot? 20. How many 
such feet make a cord? 21. What are the denominations of dry 

measure? 22. — - of wine measure ? 23. of time? 24. — 

of circular measure ? 25. For what is circular measure used ? 26. 
How many rods in length is Gunter's chain ? of how many links 
does It consist ? hov/ many links make a rod ? 27. How many rods 
in a mile? 28. How many square rods in an acre? 29. How 
many pounds make 1 cwt. ? 

EXERCISES. 

1. In 46 £. 4 s., how many dollars ? Ana. 1154. 

2. In 36 guineas, how many crownd, at 6 s. 7 d. each ? 

Am, 153 crowns, and 9 d. 

3. How many rings, each weighing 5 pwt. 7 grs., may be made 
of 3 lb. 5 oz. 16 pwt. 2 grs. of gold? Ans. 168. 

4. Suppose West Boston bridge to be 212 rods in length, how 
many Unnfis will a chaise wheel, 10 feet 6 inches in circumference, 
turn round in passing over it ? Ans. iflQ i 8 times. 

&. In 470 boxes of sugar, each 26 lb., how many cwt. ? ^^^ 

6. In 10 lb. of silver, how many spoons, each'weigliing 5 oz. 10 
pwt. ? 

7. How many shingles, each covering a space 4 inches one way 
and 6 inches the other, would it take to cover 1 souare foot ? Hov 
Aany to cover a roof 40 feet long, and 24 wide'^ v^See^ *2.^ .\ 

6* Atw. to tile Uwt^ VI ^Q «K!is«fi«»* 
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8. How many cords of wood in a pile 26 feet long, 4 feet wide, 
and 6 feet high 1 ^ Ans. 4 cords, and 7 cord feet. 

9. There is a room 18 feet in length, 16 feet in width, and 8 feet 
in height; how many rolls of paper, 2 feet wide, and containing 11 
yards in each roil, will it teke to cover the wails 7 Ans. SJLfi., 

10. How many cord feet in a load of wood 6i feet long, 2 feet 
wide, and 5 feel high ? Ans. 4 JL. cord feet. 

11. If a ship sail 7 miles an hour, how far will she sail, at that 
rate, in 3 w. 4d. 16 h.? 

12. A merchant sold 12 hhds. of brandy, at $2*75 a^llon; how 
much did each hogshead come to, and to now much did the whole 
amount ? 

13. How much cloth, at 7 s. a yard, may be bought for 29 £. Is.? 

14. A goldsmith sold a tankard for 10 £. 8 s. at the rate oi 6 s. 
4 d. per ounce ; how much did it weigh ? 

15. An ingot of gold weighs 2 lb. 8 oz. 16 pwt. ; how much is it 
worth at 3 d. yter pwt. ? 

16. At 90' 18 a pound, what will 1 T. 2 cwt. 3 qrs. 16 lb. of lead 
come to ? 

17. Reduce 14445 ells Flemish to ells English. 

18. There is a house, the roof of which is 44i feet in len^h, and 
20 feet in width, on each of the two sides ; if 3 shingles in width 
cover one foot ia len^h, how many shingles will it take to lay one 
course on this roof; if 3 courses make one foot, how many courses 
will there be on one side of the roof? how many shingles will it 
take to cover one side ? - — ■ — to cover both sides ? 

Ans. 16020 shingles. 

19. How mary steps, of 30 inches each, must a man take in 
travelling 54ijniles? 

20. How m^ty seconds of time would a person redeem in 40 
years, by rising each morning i hour earlier than he now does? 

21 . It a man lay up 4 shillings each day, Sundays excepted, how 
many dollars would he lay up in 45 years 7 

22. If 9 candles are made from 1 pound of tallow, how many 
dozen can be made from 24 pounds ana 10 ounces? 

23. If one pound of wool make 60 knots of yam, how many 
skeins, of ten knots each, may be spun Irom 4 pounds 6 ounces oi 
wool ? 



ADDITION OF COMPOUND NUMBERS. 

IT 38. I. A boy bought a knife for 9 pence, and a comb for 3 
pence ; how much did he give for both 7 Ans. 1 shilling. 

2. A boy gave 2 s. 6 d. for a slate, and 4 s. 6 d. for a book ; how 
much did he give for both ? 

3. Bought one book for 1 s. 6 d.. another for 2 s. 3d., another for 
7'd. ; how much did they all cost 7 Ans. 4 s. 4 d. 

4. How many gallons are 2 qts, + 3 qta. -VV ^Jl.I 
5, How many gallons are 3 qts. -\-at^s.-V*^^*"V^^-'V 

^. irow many shillings ar6 2d. 4- «d. + *^«-V^^-"Vt^'^ 
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7. How many pence are 1 q^. + ^ V^- ~h ^ V^' + ^ ^n. -]* 
i qr. ? 

8. How many pomids are 4 s. -f" 10 s. -f- 15 s. + 1 s. ? 

9. How many minates are 30 sec. -f- 45 sec. -4- 20 sec. ? 

10. How many hours are 40 min. -4- 25 min. -4- * ™J>« '^^ 

11. How many days are 4 h. -f- 8 n. -f- 10 h. -f- 20 h. 7 

12. How many yards in length are 1 f. -f- 2 f. -I- 1 f. 7 

13. How maiiv leel are 4 in. 4- ^ in. ^~ 10 in. -f- 2 in. -f- 1 in> 7 

14. How mucn is the amount of 1 ya. 2 ft. 6 m. 4" 2 yds. 1 ft. 
8 in. 7 

15. What is the amount of 2s. 6d. -f-^s. 3d. ^'T's. 8d.? 

16. A man has two bottles, which he wishes to fill with wine; 
one will contain 2 gal. 3 qts. 1 pt., and the other 3 qts. ; how much 
wine can he put in them 7 

17. A man bought a horse for 15 £. 14 s. 6 d., a pair of oxen for 
20 £. 28. 8 d., and a cow for 6 £. 6 s. 4d. ; what did he pay for 
all7 

When the numbers are larae. it will be most conyenient to write 
them down, placin? those of the same kind, or denomination, di- 
rectly under each otner, and beginning with toose of the least value, 
to aoid up each kind separately. 

OPSBATioiT. In this example, adding up the column of 

£. 8„ d, pence, we find the amount to be 18 pence, 

15 14 6 which bein^= Is. 6d., it is plain, that we 

20 2 8 may write down the 6 d. under the column of 

6 6 4 pence, and reserve the 1 s. to be added in with 

the other shillings. 

Ana, 41 3 6 Next, adding up the column of shillings, to- 

gether with the 1 s. which we reserved, we find 

the amount to be 23 s. = 1 j£. 3 s. Setting the 3 s. under itsi own 
column, we add the 1 £. with the other pounds, and, finding the 
amount to be 41 j£., we write it down, and the work is done. 

Ans, 41 £. 38. 6 d. 

Note, It will be recollected, that, to reduce a lower into a higher 
denomination, we divide by the number which it takes of the lower 
to make one of the higher denomination. In addition, this is 
usually called carrying for that number : thus, between pence and 
shillings, we carry for 12, and between shillings and pounds, for 
S0,&c. 

The above process may be given m the form of a general Rulb 
fir the Addition of Compound Numbers : 

I, Write the numbers to be added so that those of the same deno* 
mination may stand directly under each other. ^ 

II. Add together the numbers in the column of the lowest deno- 
mination, ana carry for that number which it takes of the same to 
make one of the next higher denomination. Proceed in this man- 
ner with all the denominations, till you cam& \a \!icA \3b&V^\v^'%A 
amount is written as in simple numbers. 

JProqf, The same as in addiUon oC eioq^A xraxc^^^* 



ADDITIOH OP COMfOUKD NVMBEBi. 

EXAMPLES FOR PRACTICE. 



IT 88. 



£, 

46 

16 

538 


«. 

11 

7 

19 


d. qr. 

3 2 

4 
7 1 


£. 8, d. 
72 9 6i 
18 lOi 
36 16 51 


£. 8. d, 
183 19 4 
8 17 10 
15 4 










lb. 
86 
42 

81 


oz. 

7 
6 
7 


pwt.gr. 

10 n 

9 13 

16 15 


Tboy Weight. 

oz. pwt. gr. 
6 14 9 
8 6 16 
3 11 10 


OZ. pwi. gr, 
18 
13 16 
8 7 4 









Bought a silver tankard, weio^hin^ 2 lb. 3 oz.. a silver cap, 
weighing 3 oz. 10 pwt., and a silver thimble, weighing 2 pwt. 18 
grs. ; wfiat was the weight of the whole ? 

AvoiRDTTPoia Weight. 

7*. not. gr, lb. oz. dr. ewt. qr. lb., oz, dr, 

14 11 1 16 5 10 16 3 18 6 14 

25 2 11 9 16 2 16 8 12 

7 18 25 11 9 22 11 10 



A man bought 6 loads of hay, weighmg as follows, viz. 23 cwt. 
( e= I T. 3 cwt.) 2 qrs. 17 lb. ; 21 cwt. I qr. 16 lb. ; 19 cwt. or. 
24 lb. ; 24 cwt. 3 qrs. ; 11 cwt. qr. 1 lb. ; how many tons in tne 
whole 1 









Cloth Measure. 




yds, 

36 
41 
65 


2 
3 


na, 
2 
3 

1 


E. PI. qr. na. 
41 1 2 
18 2 3 
67 1 


E. En. qr. 7ia. 
75 4 2 
31 1 
28 3 1 



There are four pieces of cloth, which measure as follows, viz. 
36 yds. 2 qrs. 1 na. ; IS yds. 1 qr. 2 na; 46 yds. 3 qrs. 3 na. ; 13 
yds. qr. 2 na. ; how many jrards in the whole 7 



LoKO Measure. 

Deg. mi. fur. r. ft. in. bar, 

59 46 6 29 15 10 2 

216 39 1 36 14 6 1 

678 53 7 24 9 8 1 



Mi. fur. poL 
8 7 
8 6 27 



I 



V 



V"''- 


eVBTa ACTION 


or 


COMPOUND NUMBERS. 




Land 


OB 


. -^auABE Measure. 




Pol. 


ft, in. 






A. roodpol. ft. 


tfl. 


36 


179 137 






56 3 37 245 


128 


19 


243- 119 






29 1 23 93 


25 


12 


96 76 






416 2 31 128 


119 



69 



I 



There are 3 fields, which measure as follows, viz. 17 A. 3 r. !• 
. : ^8 A. 5 r. 18 p. ; 11 A. r. 25 p. ; how much land in the ^ee 
elds 7 

Solid or Cubic Measure. 

Ton. ft. in. yds. ft. in. cords, ft. 

29 36 1229 75 22 1412 37 119 

12 19 64 9 26 196 9 110 

8 11 917 3 19 1091 48 127 



Wine Measure. 

Wid. gal. qts. pts. Tun. hhd. gal. qts. 

51 53 1 1 37 2 37 2 

27 39 3 19 1 69 1 

9 13 1 23 2 

A merchant bougfht two casks of brandy, containing as follows, 
nz. 70 gal. 3 qts. ; 67 gal. 1 qt. ; how many hogsheads, of 63 gRi, 
cachj in the whole 7 

Dry Measure. 

Bus. p. qt. pt. Ck. bus. p. qts. 

36 2 6 1 48 27 3 6 

19 3 7 ^ 6 29 1 7 ' 



Time. 



Y. 


mo. 


to. 


da. 


h. 


m. 


9. 


y. 


mo. 


to: 


d. 


67 


11 


3 


6 


23 


65 


U 


40 


3 


1 


6 


84 


9 


2 





16 


42 


13 


16 


7 





4 


32 


6 





6 


6 


13 


6 


27 


6 


2 










SUBTRACTION OF COMPOUND NUMBERS. 

IT 39* 1. A hov bought a knife for 9 cents, and sold it for 17 
cents ; how much did he gain by the f>ar5:ain 7 

2. A boy bought a slate for 2 s. 6., and a book for 3 s. 6 d. ; how 
much more was the cost of the book than of the slate 7 



70 SUBTBACTIOK OF COMPOtmD K17MBER0. IT 39. 

3. A boy owed his playmate 2 s.; he paid him Is. 6 d. ; how 
much did he then owe nim ? 

4. Bought two books ; the price of one was 4 s. 6 d., the price of 
the other 3 s. 9 d. ; what was the difference of their costs? 

6. A boy lent 6s. 3d.; he received in payment 2 s. 6 d. ; how 
much was then due ? 

0. A man has a bottle of wine containing 2 gallons and 3 quarts ; 
after turning out 3 quarts, how much remained ? 

7. How much is 4 gal. less 3 gal. 7 4 gal. — (less) 2 qts. 7 4 
gal. — 1 qt. 7 4 gal. — 1 gal. 1 qt. 7 4 gal. -^ 1 gal. 2 qts,7 4 
gal. — Igal. 3qts. 7 4 gal. — 2gal. 3qts. 7 4gal. Iqt. — 1 gal. 
3 qts. 7 

• .8. How much is 1 fl. — (less) 6 iff. 7 1 fl. — 8 in. 7 6 ft. 3 in. 
— 1 fl. 6 in. 7 7 fl. 8 in. — 4 ft. 2 in. 7 7 ft. 8 in. — 5 ft. 10 in. 7 

9. What is the difference between A^. 6 s. and 1 £. 8 s. 7 

10. How much is 3 £. — (less) 1 s. 7 3 £. — 2 s. 7 3 X. — 3 s. 7 
8£. — 16 s. 7 3£. 4 s. — 2i:. 6S.7 10£. 4 s. — 5 £. 8 s.7 

11. A man bought a horse for 30 £. 4 s. 8 d., and a cow for 5 £• 
14 s. 6 d. ; what is the difference of their costs'? 

OPERATION. As the two numbers are lai^e, it will 

£. 8, d, be convenient to write them down, 
Minuend^ 30 4 8 the less under the greater, pence 

Subtrahend^ 6 14 6 under pence, shillings under shillings, 

— — &c. We may now take 6 d. from 8 a., 

An*. 24 10 2 and there will remain 2 d. Proceed- 

ing to the shillings, we cannot take 
14 s. from 4 s., but we may borrow, as in simple numbers, i from 
the pounds, =s 20 s., which joinea to the 4 s. makes 24 s., from 
whicn taking 14 s. leaves 10 s., wiiich we set down. .We must 
now carry 1 to the 6 £., making 6 £., which taken from 30 £. leaves 
24 £., and the work is done. 

Nqte, The most convenient way in borrowing is, to subtract the 
subtrahend from the figure borrowed, and add the difference to tKe 
minuend. Thus, in the above example, 14 from 20 leaves 6, and 4 
is 10. 

The process in the foregoing example may be presented in the 
form of a RuLE^br the Subtraction of Compound Numbera : 

^ I. Write down the sums or quantities, the less under the greater, 
placing those numbers which are of the same denomination directly 
under each other. 

II. Beginning with the least denomination, take successively the 
lower number in each denomination from the upper, and write the 
remainder underneath, as in subtraction of simple num}>ers. 

III. If the lower number of any denomination be greater than the 
ujrper^ borrow as many units as make one of the next higher deno- 
mination, subtract the lower number therefrom, and to the remain- 
der add tne u])per number, remembering always to add 1 to the next 
higher denomination for that which you borrowed. 

Proof, Add the remainder and the subtrahend together, as ui 
suhtnctioa. of simple numbers ; if the work be right, the amount 
will be equal to the minuend. 



% 39. 8t7fiTBACTION Or COMFOUKD NUMB£S8. fl 

EXAMPLES FOR PRACTICE. 

1. A merchant sold goods to the amount of 136 £. 7 s. 6i^ d., and 
received in payment 60 £. 10 s. 4| d. ; how much remained duel 

Ans. 85 £. 17 s. Ud. 

2. A man bought a farm for 1256 £. 10 s., and, in selling it, lost 
87 £. 10 8. 6 d. ; how much did he sell it for ? 

Ans. 1168 j£. 19 s. 6 d. 

3. A man bought aliorse for 27 £. and a pair of oxen for 19 j6. 13 
8. 8i d. ; how much was the horse valued more than the oxen 7 

4. A merchant drew from a hogshead of molasses, at one time, 13 

SI. 3 qts. ; at another time, 5 gal. 2 qts. 1 pt. ; what quantity was 
ere left? Ans. 43 gal. 2 qts. 1 pt. 

5. A pipe of brandy, containing 118 ^..sprang a leak, when it 
was found only 97 gal. 3 qts. 1 pt. remamed in the cask ; how much 
was the leakage ? 

6. There was a silver tankard which weighed 3 lb. 4 oz. ; the lid 
alone weighed 5 oz. 7 pwt. 13 grs. ; how much did the tankard 
weigh without the Ud ? 

7. From 15 lb. 2 oz. 5 pwt., take 9 oz. 8 pwt. 10 grs. 

8. Bought a hogshead of sugar, weighing 9 cwt. 2 qrs. 17 lb.; sold 
at three several times as follows, viz. 2 cwt. 1 qr. II lb. 5 oz ; 2 qrs. 
18 lb. 10 oz.: 25 lb. 6 oz.; what was thd weight of sugar w.iich re- 
mained unsold ? Ans. 6 cwt. 1 qr. 17 lb. 11 oz. 
* 9. Bought a piece of black broadcloth, containing 36 yds. 2 qrs.; 
two pieces of blue, one' containing 10 yds. 3 qrs. 2 na., the other, 18 
yds. 3 qrs. 3na.; now much more was there of the black than of the 
blue? 

10. From 28 miles 5 fur. 16 r., take 15 m. 6 fur. 26 r. 12 ft. 

11. A farmer has two mowing fields ; one containing 13 acres 6 
roods ; the other, 14 acres 3 roods : he has two pastures, also ; one 
containing 26 A. 2 r. 27 p.; the. other, 46 A. 6 r. 33 p.; how much 
more has ne of pasture than of mowing ? 

12. From 64 A. 2 r. 11 p. 29 ft., take 26 A. 5 r. 34 p. 132 ft. 

13. From a pile of wood, containing[ 21 cords, was soldi at one 
time, 8 cords 76 cubic feet ; at another tmie, 6 coros 7 cord feet ; what 
was the quantity of wood left ? 

14. How many days, hours and minutes of any year will be future 
time on the 4th day of July, 20 minutes past 3 o^cIock, P. M. ? 

An«. 180 days. 8 hours, 40 minutes. 

15. On the same day, hour and minute of July, given in the above 
example, what will be the difference between the past and future 
time of that month ? 

16. A note, bearing date December 28th, 1826, was paid Jan. 2d, 
1827 ; how long was it at interest ? 

The distance of time from one date to that of another may be 
fi>und by subtracting the first date from the last, observing to uum 
b^the dionths according to their order. (IT 37.) 

OPEBATION. 

A D 5^3^^* Istm. 2d day. Note. In casting inte 

'^ '{1826. 12 28 rest, eoc^ month is reckon 



Ana. 4 days. 



ed 30 days. 
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17. A note >)earina^dale Oct. 20th, 1823, was paid April 25th, 1825 j 
how long was the note at interest ? 

18. What is the differeiice oi time iVom Sept. 29, 1816, to Aprfl 
2d, 1819. Ans. 2 y. 6 m. 3 d« 

19. London is CI*' 32', and Boston 42*^ 23' N. latitude ; what is 
the difference of latitude between the two places ? Ans. 9° 9'* 

20. Boston is 71° 3' and the city ol Washington is 77° 43' W. 
longitude ; what is tne difference of longitude between the two 
places'? Ans. 6«> 40^. 

21. The island of Cuba lies between 74° and 85° W. longitulcj 
how many degrees in longitude does it extend ? 

IT 40. 1. When it is 12 o'clock at the most easterly extremity 
of the island of Cuba, what will be the hour at the most westerly ex- 
tremity, the difference in longitude being 11°? 

Note. The circumference of the earth being 360°, and the earth 
])erforming one entire revolution in 21 hours, it follows, that the mo- 
tion of the earthy on its surface, from west to east, is 
15° of motion m 1 hour of time; consequently, 
1 ° of motion in 4 minutes of time, and 
r of motion in 4 seconds of time. 

From these premises, it follows, thatj when there is a difference ux 
longitude between two places, there will be a corresponding diffe- 
rence in the hour, or time of the day. The difference in longitude be- 
■jig 15°, the difference in time will be 1 hour, the place easterly hav- 
mg the time of the day 1 hour earlier than the place westerly ^ which 
must be particularly regarded. 

If the aiffcrence in longitude be 1°, the difference in time will be 4 
minutes, &.c. 

Hence, — If the difference in longitude, in degrees and minutes, be- 
tween two places, be multiplied by 4, the product will be the diffe- 
rence in time, in minutes and seconds, which may be reduced to 
hours. 

We are now prepared to answer the above question.^ 

11° Hence, when it is 12 o'clock at the most 

4 easterly extremity of the island, it will be 

— 16 minutes past 11 o'clock at the most 

44 mimiiea, western extremity. 

2. Boston being 6° 40' E. longitude from the city of Washington, 
when it is 3 o'clock at the city of Washington, what is the hour at 
Boston ? Atis. 26 minutes 40 seconds past 3 o'clock. 

3. Massachusetts l)eing about 72°, and the Sandwich Islands about 
165° W. longitude, when it is 28 minutes past 6 o'clock, A. M. at 
the Sandwich Islands, what will be the hour in Massachusetts 7 

Am, 12 o'clock at cfioo. 



iiiu xultiplxcItzos OF coxPoifiiD Brvmx8i« f 

mJurmjoATichf ajmp division of covfouio) 

NUMBERa 

I 

1) 4kla 1 . A man bought 3 yanls of doth at 1 ir. 6 d. per ymii 
#hat was the cost ? 

5. If 2 yards of cloth cost 3 shillings, #hat is that per yard 7 

3. A man has 3 pieces of cloth, each itieasunng 10 yds. 3 ^n. t 
how many yards in the whole ? 

4. If 3 equal pieces of doth contain 82 yds. 1 qr., how mvch does 
each piece contain ? 

6. A man has five bottlesi each containing 2 gal. 1 qt. 1 pt. ; how 
much wine do they all contain? 

6. A man has 11 gal. 3 ot. 1 pt. of wiiie, which he would ditlde 
equally into five bottles; now aiQeh most he put into each bot> 
tie? 

7. How many shillings are S times 8 d. ? — ^— 3X9 d. t 
3Xlod.? — ^4Xrd,1 -7X«d.? i 



10X«<i.? 



2X3qrs.? 



8. How mnch is one third of 2 shillings? 

1 of 2 s. 6 d.? 1 of 2 s« 4 d. T 

^ofrs.6d.^ |oflid.r 



SXSqrs.? 



tof2i.dd.? 
of3s. 6d.7 
iofZJtd^r 



9. At 1 £. 6 s. 8| d. per yard, 
w^hat will 6 yards of doth cost ? 



10. Ifeyardaofdothcostr^. 
Us. 4|d., what is the price per 
yard? 

Here, as the nnmbers are large, it will be most oonTenienl to write 
them down before mtiltiplying or diTiding. 



OPKBATION. 

£, i, d, ijr, 

16 8 ZprieeoflVQxd. 
t number ^y^rds. 

ilns.r 14 4 2eott<if6yaTd8. 

. 6 times 3 qrs. are 18 qrs. sas 4 
d. and 2 qrs. over; we set down 
the two ars|. ; then,' 6 times 8 
d. are 48 a., and 4 to carry maices 
62 d. as 4 s. and 4 d. over, wiikh 
we wiif e down ; again, 6 times 5 
8. are 30 s. and 4 to csjrry malces 
34 s. =s= 1 £. and 14 s. over ; 6 
times 1 £. are 6 £., and 1 to car- 
ry makes 7 £., ;which we write 
down ; and it is plain, that the 
united products arising from the 
sereral denominations is the real 
product arising fiom the whole 
coinpound nosaher. 



1 



OPXBATION. 

£, 8, d. yr. 
6>7 14 4 2 eottof^yoardB. 

16 8 B price of I yard. 

Proceeding after the manner of 
short division, 6 is contained in 7 
£. 1 time, and 1 £. over,* we 
write down the qnotient, andre<< 
dnce the remainder (l .£.) to shil- 
lings, (20 s.,) which, with the 
given smllings, '(14 s.^) make 34 
a. ; 6 in 34 s. goes 6 times, and '4 
s. over ; 4 s. reduced to pence es 
48 d., which, with the given pence, 
(4 d.,) make 62 d. ; 6 in 62 d. 
goes 8 times and 4 d. oyer ; 4 d. 
= 16 ars., which, with the given 
qrs. (2) = 18 qrs. ^ 6 in IS ars. 
goes 3 times ; and it is plain that 
the anited <^<i\\«oft:& ^xvsaMi,^^^^ 
the aey^iaV Afa»>ioMfi»^>s«is> '^'^ 
real <\wrti!«aX «xvwi3aajwsa^ v» 



I 



n 



UtTLTIPLICATlOK AKD DlVIfilOlT 



Y41. 



11. Multiply 3 £14 8. 6 d. by 7, 

13. What will be the cost of 6 

pain of shoes at 10 s. 6 d. a pair 7 

16. In 6 barrels of wheat, eaeh 
containing 2 bu. 3 pks. 6 qts., how 
many bushels 1 

17. How many yards of doth 
wUl be required for 9 coats, aUow-i 
ing 4 yds. 1 qr. 3 na. to each 1 

19. In 7 bottle^ of wine, each 
containing 2 qts. 1 pt. 3 gills, how 
many rauons ? 

21. What will be the weight of 
6 silver cups, each weighing 5 oz* 
12 pwt. 17 grs. 7 

23. How much sugar in 12 
hogsheads, each containing 9 cwt. 
8 qrs. 21 lb. 1 



12. DiTide22 £. 11 8. 6d. by 7. 

14. At 2 £. 12 s. 6 d. for 5 oaixa 
of shoes, what is that a pair 7 

l<^. Itl4bu. 2 pks. 6 qts. of 
wheat be equally divided into fi 
barrels, how many bushels will 
edch contain 7 

18. If 9 coats contain 39 yds. 3 
qrs. 3 na., what does 1 coat con- 
tain7 

20. If 5 gal. 1 pil of wine be 
divided equally mto 7 bottlesi 
how much will each o(«tain 7 

22. If 8 silver cups weigh 3 lb. 
9 oz. 1 pwt. 16 grs., what is the 
weight of each 'T 

24. If li9 cwt. 1 qr. of si^ar 
be divided, into 12 hogsheads, 
how much ,will each iMgsheaa 
contain7 

26. If 15 teams be loaded with 



17 T. 12 cwt« 2 qrs. of hay. how 
mndi is that to each team f 



26. In 15 loads of hay, each 
weighing l T. 3 cWt. 2 qrs., how 
many tons 7 

When the multiplier or divisor exceeds 12, the operations of mul- 
tiplyinjg^ and dividing are not so easy, unless they be composite num- 
bers ; m that case^ we may make use of the component ports, or fac 
iorSf as was done .m simple numbers. 

15 being a composite number. 



i 



Thus, 15 in the example above. 
IS- a composite number producea 
by the multiplication of 3 and 6, 
3 X 6 » 16.) We may, there- 
ore, multiply 1 T. 3 cwt. 2 qrs. 
by one of those component parts, 
or fiictors, and that product by 
the other, which wiu give the 
true answer, as has been already 
Uiight,(ir 11.) 

OPXBATXON. 

7* cwt, ^% 
13 2 



8 10 2 



5 (he Cither fadoT, 



17 12 2 the amswer^ 

27. What will 24 baneb of 
£owr cast, at 2 £, 12.8. 4d. abar- 
TeJ 7 

89. IFhatwillll2lb.of8Qgai 
ttwt at 7i d. per lb. ? 
^f^ «» ^ •na 2, •!• fectora 



and 3 ana 5 its component parts, 
or factors, we may divide 17 T. 
12 cwt. 2 qrs. by one of these com- 
ponent parts, or factors, and the 
quotient thence arising by the 
other, which will give the true 
answer, as already taught, (IT 
200 



Onefadar^ 



opbhatioh. 
8)17 12 2 



The olherfaeUr^ 6)5 17 2 

Ans, 1 3 2 



28. Bought 24 barrels of float 
for 62 £* 16 s. ; how much was 
iha.lpeibanel7 

7 a.Bd.«'wbaxVa\}baiv»^A 






T41. 



0> COJCPOtnfD IHTMBBSB, 



.31. How much brandy in 84 
pipes, each containing 112 gal. 2 
qts. 1 pt. 3g.? 

33. What will 139 yaid3 of 
cloth cost, «t 3 £, 6 8.^ d. per 
yard? 

139 is not a comi>osite number. 
We may, howcYer, decompose 
this number thus, 139 s=s lOO -f^ 
80 -f- 9. 

We may now multiply the price 
of 1 yard by 10, which will give 
the price of 10 ysirds, and this 
product again by 10, which will 
give the price of 100 yards. 

We may then multiply the price 
of Id yards by 3, which will^ g^ve 
the price of 30 yards, and the 
price of 1 yard by 9, which will 

S've the price of 9 yaids, and 
ese three products, added to* 
gether, will eTidently give the 
' price, of 1 39 yards ; thus : 

£• <. d,. 

3 .6 '5 priee qfl yard, 
10 



83 4 2prieeqflQyd». 
10 



332 1 8 price of 100 yds, 
99 12 6 price of 30 yda. 
29 17 9 price of ' 9 yda. 



461 U 11 prujtf 0/139 ycb. 

Note, In multiplying the price 
of 10 yards (33 £. 4 s. 2 d,) by 3, 
to get the price of 30' yards, and 
in multiplymg the price of 1 yard 
(3 £. 6 8. 6 cT) by 9, to get the 
price of 9 yards, the multipliers, 3 
•ad 9, need not be written down, 
but may be carried in the mind. 



32. Bought 84 pipes of brandy, 
containing 9468 gal. Iqt. 1 pt.{ 
how much in a pipe ? 

34. Qought 139 yards of doth 
for 461 £. 11 8. 11 d.; what was 
that per yard? 

When the divisor is such k 
number as cannot be produced by 
the multiplication of small num- 
bers, the D3tter way is to divi^ 
after the manner oilong division, 
setting do¥m the work of dividing 
and Inducing in manner as foh 
lows: 



139 ) 461 
417 

44 

80 



.8. 

u 



d, 

11 ( 8 £. 



891 (6«. 
834 , 

87 
12 

696 ( 6 d 
696 

The divisor, 139, is oontaiHed 
in 461 £.3 times, (3 £,^) and a 
remainder of44x., which must 
now be reduced to shUlingSj mul- 
tiplying it by 20^ and biingmg in 



the 
ing 



given shillings, (Us.,) mak- 
_ 891 8., in which the divisor is 
contained 6 times, (6 s.,) and a 
remainder of 67 s., which must be 
reduced to pence, multiplying it 
by 12, and bringing in the given 
pence, (11 d.,) together making 
696 d., in which the divisor iscon^- ^ 
taiiuKi 6 times, (6 d.,) and no re- * 
mainder. > 

The several quotients, 3 £. , 6 
8.,6d., evidently make the an-, 
swer. 



The processes in the faregQing exampVes ifiKj ius^\fe ^^ttMiRscfts^ 



fai the ionn of a. 



Tfl 



VVLTXPLICATION AVD DITISXOSr. 



V4l, 



R^Li for the Multiplication pf 
Compaumd Numbers, 

■> I. When the multiplier does 
tiot exceed 12, multiply sueces^ 
sively the numbers of each deno- 
mination^ beginning with the 
least, as in multiplication of sim- 

Sle numbers, and carry as in ad- 
ition of compound numbers^ set- 
ting down the whole ])roduct of 
.the highiest denomination. 



II. If the multiplier exceed 1 2, 
and be a composite number, we 
may multiply first by tme of the 
component uarts, that nroduct by 
anotjier, ana so on, if tne compo- 
nent parts be more than two ; the 
last product will be the product 
required. 

III. When the multiplier ex- 
ceeds 12, and is not a composite, 
multiply first hy. 10, and this pro- 
duct by 10, which will ^ve the 

Sroduct for 100 ; aind if the hun- 
reds in the multiplier be more 
than one, multiply the nroduct of 
100 by the numtier of nundreds ; 
for the tenSf multiply the product 
of 10 by the number of tens ; for 
the units, multiply the miUtipli" 
eand ; and these several j)rodu£ts 
will be the product reqXiired. 



EiCTLa for the Division ofCom^ 
pound Numbers, 

I. When the divisor does not 
exceed i2. Ji the manner of ^lxor)t 
division^ find how many tunes it 
is contamed m the hierhest deno- 
mination, imder which write the 
quotient, and, if there be a re^ 
ipainder, reduce i^ to the next less 
denomination, adding thereto the 
number given, if any. of that de- 
nomination, and divide as before ; 
so continue to do through all the 
denominations, and the several 
quotients will be the answer. 

it. If the diyisot exceed 12, and 
be a composite, wemay divide 
first by one of the compon^t 
parts,, that quotient by another, 
and so on, if the component parts 
be more than two ; the last quo- 
tient will be the quotient reqtiir* 
ed. 

III. When the divisor exceeds 
12, and is not a composite num- 
ber, divide after the manner of 
long division, setting down the 
woSc of dividmg and xeducing. 



EXAMPLES FOE PRACTICB. 



1. What will 359 yards of cloth 
cost at 4 s. 7ji d. per yard ? 

' 3. In 241 barrek of flour, each 
containing 1 cwt. 3 qr. 9 lb., how 
' many c¥rt. ? 

.&. How many bushels of wheat 
in 135 bags, each containing 2 bu. 
8pks. 7 

3X9X6 = 135. 
7, What will 35 cwt. of tobac- 
co cost at 3 8. 10k d. per lb. 7 
9. If 14 men build 12 rods 6 
feet of wall in one day, how many 
n?ds will the J btiild m 7i days 7 



2. Bought 359 yiuds of cloth 
for 83 £. 8. 4^ a. ; what was 
that a yard ? 

4. If 441 cwt. 13 lb. of flour be 
contained in 241 barrels, how 
much in a barrel 7 

6. If 371 bu. 1 pk. of wheat be 
divided equally into 135 bajgs, 
how much will each bag contami 

8. At 759 £. 10 s. for 3S cwt. 
of tobacco, what is that per lb. 7 

10. li W mca\>xtt\)i %a tods la 
feeX oi slotie ^iSi'Yft.1 V ^^%;^^^ 
much U ihax ^1 d*.'^ 1 
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If 42 a 1. At 10 s. per yard, what will 17849 yards of cloth 
cost? 

Note. Operations in multiplication of pounds, shillings, pence, 
or of any compound numbers, may be facilitated by V&iiL.'x^ aliquot 
parts of a hifffier denomination,, as already explained in " Practice" 
of Federal Money, IT 29, ex. 10. Thus, m this last example, the 
price 10 s. = i ot a pound ; therefore, ^ of the number of yards will 
be the cost in pounds. JLI4.I.S == 8924 £. 10 s. Ans, 

2. What cost 34648 yards of cloth, at 10* s. or i £. per yard? 

at 5 s. = 4 ^* P^r ysird ? at 4 s. = I £. per yard 7 

— at 3 8. 4 d. = 4. £. per yard ? at 2 s. ^= _t_ £. per 

yard 1 ® Ans. to last, 3464 * **£. 16 s. 

3. What cost 7430 pounds of sugar at 6d. = ^ s. per lb. ? 

at 4 d. = i s. per lb. ? at 3 d. = 4 s. per lb. 7 at 2 

d. =4 8. per lb. 7 ^ at 1 4 d. = A. s. per lb. 7 

Ans. to the last, l^JiSL s. = 928 s. 9 d. = 46 £. 8 s. 9 d. 

4. At $18*75 per cwt., what will 2 qrs. = i cwt. cost? 

what will I qr. = 4 cwt. cost ? what will 16 lb. = J. cwt. 

cost ? what will 14 lbs. = X cwt. cost 7 what ' will 8 

lbs. = Jj. cwt. cost ? . * 

** $ lA!iA= «1'339 4-, Ans. to the last. 

6. What cost 340 yards of cloth, at 12 s. 6 d. per yard 7 

12 s. 6 d. =s 10 s. (= i £.) and 2 s. 6 d. {=^ X x.) ; therefore, 



i)*) 



340 

170 £. s= cost at 10 s. per yard. 

42 £. 10 s. =B at 2 s. 6 d. per yard. 



Ans. 212 £. 10 s. sss at 12 s. 6 d. per yard. 

Or, 

10 8. Bs i £. ) 340 

8 s. 6 d. BSE 4 of 10 s. ) 170 £, at 10 s. per yard. 

42 £. 10 s. at 2 8. 6 d. per yard. 

Ans. 212 £. 10 s. at 12 s. 6d. yer yard. 



SUPPLEMENT TO THE ARITHMETIC OP COMPOUND 

NUMBERS. 

QUESTIONS. 

1 . What distinction do you make between simple and compound 
numbers? (IT 26.) 2. What is the rule for addition of compound . 

numbers ? 3. for subtraction of, «Slc. ? \. W\rx^ tuvx^ VVvxee 

conditions in the rule given for iimlliplicaLUoii o? eoT\\\t«\ixv^wy«^^^^^> 
what are they, and the methods of procedvite wudex ^^.vlVl'^. ^ • '^^^ 

same questions in respect to the division oi co\tvvouw4 \v>xss^5'^^ * > ^4. 

Whea the multipUer or divisor is eticum\\eTed wVOu «. ^TttfAas>^> ^anr* 

r* 



i 
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'do you proceed 7 7. How is the distance of time from one date to 
another found ? 8. How many degrees does the earth revolve from 
west to east in 1 hour 7 9. In what time does it revolve l^? Where 
is the lime or hour of the day earlier — at the place most easterly or 
most westerly 7 10. The dilfcrence in longitude between two places 
being known, how is the dijflerence in time calculated I 11. How 
may operations, in the multiplication of compound numbers, be laci 
litaied ? 12. What are some of the alic^uot parts of 1 £.1 • 

of I s. ? of 1 cwt. 1 13. What is this manner of operatin 

usually called 7 

EXERCISES. 

1. A gentleman is possessed of li dozen of silver spoons, each 
v/eighing 3 oz. 5 pwi. ; 2 doz. of tea spoons, each weighing 15 pwt. 
14 gr. ; 3 silver cans, each 9 oz. 7 pwt. \ 2 silver tankards, .eacn 21 
oz. 15 pwt. ; and 6 silver porringers, edch II oz. 18 pwt. ; what is 
the weight of the whole 7 Ana. 18 Uu4 oz. 3 owt. 

Note. Let the pupu be required cu re»ei5c «inu prove uia ibkow- 
ing ejcamples. 

2. An English guinea should weigh 5 pwt. 6 gr. ; a piece oi" goid 
wnighs 3 pwt. 17 gr. ; how much is that short of the weight of e 
guinea ? 

3. What is the weight of 6 chests of tea, each weighing 3 cwt. 2 
qrs. 9 lb. 7 

4. In 35 pieces of cloth, each measuring 27 yards, how many 
yards 7 

5. How much brandy in 9 casks, each containing 35 gal. 3 qts. 
1 pt. 7 

6. If 31 cwt. 2 qrs. 20 lb. of sugar be distributed equally into 4 
casks, how much will each contain 7 

7. At 4i d. per lb., what costs 1 cwt. of rice 7 2 cwt. i 

L.7 



3 cwt. 



Note. The pupil will recollect that 8, 7, and 2, are factors of HI 
and may be used m place of that number. 

8. If 8 cwt. of cocoa cost 18 £. 13 s. 4 d., what is that per cwt- 1 
what is it per 11). 7 

9. What will 94 cwt. of copper cost at 5 s. 9 d. per lb. 7 

10. If 6i cwt. of chocolate cost 72 £. 16s., what is that per lb. ? 

11. What cost 456 bushels of potatoes, at 2 s. 6 d. per bushel7 

Note. 2 s. 6 d. is 1 of 1 £. (See IT 42.) 

12. What cost 86 yards of broadcloth, at 15 s. per yard? 
Note. Consult IT 42, ex. 6. 

13. What cost 7846 pounds of tea, at 7 s. 6 d. per lb. 7 ■ at 
14 s. per lb. 7 at 13 s. 4 d. 7 

14. At S94'25 per cwt. what will be the cost of 2 qrs. of teal 
of 3 qrs. 1 of 14 lbs. 7 of 21 lbs. 7 

of J 6 lbs. 7 of 2.4 lbs. 7 

JVb^e. Consult ^ 42, ex. 4 and 5. 

IB. What will be the cost of 2 T)ks. wid 4 a^. ol ^Vi«5a.x^ ^%\*1» 
PerbttaheJf ^ 
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16. Sapposing a meteor to appear so high in the heavens as to he 
visible at Boston, 71"^ 3', at the city of Washington, 77° 43', and at 
the Sandwich Islands, 150° W. lon^tude, and that its appearance 
at the city of Washinffton be at 7 minutes past 9 o'clock in the eve- 
Ding ; what will be the hour and minute of its appearance at Boston 
and at the Sandwich Islands ? 



FRACTZOXrS. 

IT 43 a We have seen, (IT 17,) that numbers erpressinsf whole 
things are called in/eg-crsy or uJiole numbers; but that, in division, 
it is often necessary to divide or break a whole thinq into parts, ana 
that these parts are aiWed fr net iovs or broken numbers. 

It will he recollected, (IT 14, ex. 11,) that w^hen a thing or unit is 
divided into 3 parts, the parts or fractions are called thirds ; when 
into four parts, fourtlis ; when into six parts, sixths ; that is, the 
fraction takes its name or denomination from the number of porta 
into which the unit is divided. Thus, if the unit be divided into 
10 parts, the parts are called sixteenths, and 5 of these parts would 
be 5 sixteenths, expressed thus, _^' The number beloW the short 
line, (16,) as before taught, (IT 17,) "^is called the denominator , be- 
cause it gives the name or denomination to the parts ; the number 
above the line is called the numerator, because it numbers the parts. 

The denominator shows how many parts it takes to make a unit, 
or whole thing- ; the numerator shows how many of these parts are 
expressed by \hQ fraction, 

1 . If an orange be cut into 5 equal parts, by what fraction is 1 part 

expressed ? 2 parts ? 3 parts ? '4 parts 7 • 

6 parts ? how many parts make unity Or a whole orange ? 

2. If a pie be cut into 8 egual jjieces, and 2 of these }>ieces be given 
to Harrj', what will be his fraction of the pie ? if 5 pieces be given to 
John, what will be his fraction? what fraction or part of the pie will 
be left? 

It is important to bear in mind that fractions arise from division. 
(H 17,) and that the ntimtjrator may be considered a dividend, ana 
the denominator a divisor, and the value of the fraction is the quo- 
tient ; thus, A is the quotient of 1 (the numerator) divided by 2, (the 
denominator;) 4 is the quotient arising from 1 divided by 4, and | is 

3 times as much, that is, 3 divided by 4 ; thus, one fourth part of 3 
is the same as 3 fourths of I. 

Hence, in all cases, a fraction is always expressed by the sign (^f 
division. 

_ , . ^ 1^ . I ( 3 is the dividend, or numerator. 

4 expresses the quotient, of which < —-. ,, ,. . , • /_ 

^ ^ ' ( 4 is the divisor, or denominator, 

3. If 4 oranges be equally divided among 6 boys, what part of an 
orange is each bov's share ? 

A sixth part ot 1 orange is X, and a sixth part of 4 oranges is 4 
such pieces, = 4. ° Ans . ^ ol %\\ wasv^^. 

4. If 3 apples be equaUy divided among 5\iaNs, njV^v >^^^^ ^^^^ 
apple is each boy's share f if 4 apples, NjYvaX'X Vl'i ^^V^^^^"^^^^ 

tappIe»,wbAt7 
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5. What is the quotient of 1 divided by 3? of 2 by 3? 

of I by 4 ? of 2 by 4 ? of 3 by 4 ? 



of 5 by 7 7 of 6 by 8 7 of 4 by 67 of 2 by 

14? 

6. What part of an orange is a third part of 2 oranges 7 

one fourth, of 2 orauges 7 4 o^ 3 oranges 7 J. of 3 

oranges? l,of4 7 4- of 2? iofS?^ 

lot 3? ^^of27 * ^ 

A Proper Fraction. Since the denoniinator shows the nnmhier of 
parts necessary to make a whole thing, or 1 , it is plain that, when 
the numtraUyr is less than the denominator, the fraction is less thaa 
& unit, or ic/iole tkitig-; it is then called a prober fraction. Thus, 
JL, J &,c. are proper fractions. 

An Improper Fraction. When the numerator equals or excrecU 
the denominator, the fraction equals or exceeds unity, or 1, and is then 
called an improper thiction. Thus, fi., 2., £., JUl, are improper frac- 
tions. 

A Mixed Number, as already shown, is one composed of a whole 
number and a fraction. Thus, 14i, 13i, &c. are mixed numbers. 

7. A father bought 4 oranges, and cut each orange into 6 equal 
parts; he gave lb Sanmel 3 pieces, to James 6 pieces, to Mary 7 
pieces, and to Nancy 9 pieces ; what was each one's fraction 7 

Was James' fraction proper or improper ? Why 7 
Was Nancy's fraction proper or improper 7 Wliy 7 

To chang'e an improper Jractio7i to a whole or mixed member. 

IF 44* It is evident that every improper fraction must contain 
(me or more whole ones, or integers. 

1. How many whole apples are there in 4 halves tk) of an apple? 

in|.7 in|7 in :yL7 in^7 

ini^.7 inl^JLV in5|ji.f 

2. How many yards in 4 of a yawl ? in fi. ^^ * yard? 

in|7 in|7 "^-^^ ^^'^ 

inJl^7 ^^'^ in ^7 ini^7 

3. How many bushels in 8 pecks 7 that is, m | of a bushel 7 

inj^a? inJ^7 in J^7 in i^Ll 

— in l^JL 7 -— in JU. 7 

This finding how many integers, or whole things, are contained io 
any improper fraction, is called reducing an improper fraction to a 

whole or mixed number. 

4. If I give 27 children 4 of an orange each, how many oranges 
will it take 7 

It will take ^ ; and it is evident that di- 
oPERATios, Tiding the numeTa\.oT,27, (== the number of 

4) 27 
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Htoce, 7b reduce an improper Jraeiien to a whole or mixed rmm* 
beVf — Rule : Divide the numerator hy the denomioator ; the quo- 
jtjen^ will be the whoZe or mijKd DiU]ao,er. 

EXAMPLES FOR PRACnCE. 

0. A man, spending JL of a dollar a day, in 83 days would spend 

-^ of a dollar ; how many dollars would that be 1 Ans, $134, 

6. In -^4X of an hour, how many whole hoturs 7 

The 60th part of an hoiff is 1 minute ; therefore, the question is 
evidently the same as if ft had been, In 14L7 minutes now many 
hours? iljw. 23|.I. hours. 

7. In^.6^ofashiIU]ig, how many units or shillings? 

** ilrw.>30^shillings. 

9. Reduce JLI4XS. to a whole or mixed number. 
^Reduce |§, i^, ^^, ^^,^^^ to whole or mixed wm- 

7h reduce a whole or mixed number to an improper fraction, 

IT 45* We have seen that an improper fraction may be changed 
to a whole or mixed number , and it is evident that, by reversing the 
Operation, a whole or mixed number may be changed to the form of 
on improper fraction. 

1 . In 2 whole apples, how many halves of an apple ? Ans. 4 
halves ; that is, 4' In 3 apples how many halves ? in 4 apples ? 
in 6 apples ? in^lO apples T in 24 ? in 60 ? in 170 ? in 492 ? 

2. Reduce 2 yards to iAtrcb. Ans. 6. Reduce2^ yards to thirds. 

Ana. A. Reduce 3 yards to thifds. 3| yards. 3a 

ysLrds. ■ ■ g yards. —64 yards. —6^ yards. 

3. Reduce 2' bushels to fourths, 22. bushels. -— 

bush^els. —rr — Pi bushels. 7| bushels. ^22 J bushels, 

4 . In 1 6^ doUars, how many ^ of a dollar ? 

a make I dollar ; if, therefore, we multiply Ij6 by 12, that 15, 
multiply the whole number by the denominator^ the product will be 
the number of 12ths in 16 dollars ; 16 V 12 === 192, aiui this, increas- 
ed by the numerator of the fraction, fS,) evidently gives the whol^ 
liumoer of 12ths ; that is 4^ of a dollar, ^TUf. 

OPERATIONi 

16JL.dolIar9. 
12** 



192 = I2ths in 16 dollars, or the whole nmnber. 
6 = 12ths contdned in the fraction. 

197= j^, the answer. 

Hence, To redycea mixed number to an iiawaper fTQjdlWa^"^i^>»:V 
l^ultiply the whole number by ihe deuoiraaaA-ot ol \Jaft fe^s-V^ss^^^^ 



he product add Uie numerator, and write the result over the deno* 
rainator. 

EXAMPLES FOR PRACTICE. 
6. What is the improp--2r fraction equivalent to 2321 hours ? 

« , . .„ An*, aLix of an hour. 

6. Reduce- 730 JL shillings to 12ths. ^^ 

As ^ of a shilling is equal to 1 penny, the question is evidently 
the same as, In 730 s. 3 d., how many pence 7 

Ana. 8|ga of a shilling ; that is, 8763 pence. 

8. In 156AX days, how many 24ths of a day ? 

Ana, 3 jl 1 = 3761 hours. 

9. In 342| gallons, how many 4ths of a gallon ? 

Ana. 18Ji of a gallon = 1371 quarts. 

7h reduce a fraction toita logpeat or moat ample ferina. 

IT 46* The numerator and the denominator, taken together, are 
^led the terma oj" the Jraction. 

If i of an apple be divided into 2 equal parts, it becomes Z. The 
effect on the miction is evidently the same as if we had . multi- 
plied both of its terms by 2. In either case, the porta are made 3 
Umea as many aa they were before ; but they are only half as 
LARQK ^ for it will take 2 times as many fourtka to make a whole 
one as it will take haloea ; and hence it is that 2. is the same in va^ 
lue or quantity as i. 

2 is 2 parts ; and if each of these parts be again divided into 8 
equal parts, that is, if both terms of the fraction be multiplied by 2, 
it becomes 4. Hence ^ :s 2 s=s 1, and the reverse of this is evi- 
dently true, that 4 as 2 =s |. 

It follows, therefore, by mvUiplying' or dinHding' both terma qf the 
fradaxm by the aame number ^ we change ita terma without aUering^ 
its vahie. 

Thus, if we reverse the above operation, and divide both terms of 

the fraction 4 by 2, we obtain its equal, Z ; dividing again by 2, W9 

obtain i, which is the moat aimple form of the firaction, because the 

terms are the leaat possible by which the fraction can be expressed. 

The process of changing 4 into its equal, if is ealled reducing ths 
firaction to ita loweat terma. " It consists in dividing" both terma q/ 
the fraction by any number which will dvoida them, both without a re' 
mainder^ ana the quotient thence ariaingin the aame manner ^ and 
ao on, till it appeara that no number greater than 1 wHl again divide 
tAem. 

A number which will divide two oi mote nMmben ^vVioMl a re- 
MXuoDaer is called a common divisor, oi commou meoBure tal ^^om^ 
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numbers. The greatest number that will do this, is' called the^edt^ 
eit common divisor, 

1 . What part of an acre are 128 rods 7 

One rod is .^JL^ of an acre, and 128 rods are 1.2^ of an acre. Let 
us reduce thra fraction to its loweat terms. We find, by trial, that 4 
will exactly measure both 128 and 160, and, diriding, we change the 
fraction to its equal, j^. Again, we find that 8 is a divisor com- 
mon to both terms, and, dividing, we reduce the fraction to its equals 
Ik^ which is now in its lowest terms, for no greater number than i 
will again measure them. The operation may be presented thus : 

• ^ ) "H^ '^ 1^ *^ t of an acre, Answer, 
8. Reduce 1^. ^, ^, and ^|J, to thdr lowest^te™. 

Note, If any number ends with a cipher, it is evidently divisible 
by 10. If the two ri^ht hand figures are divisible by 4, the whole 
number is also. If it ends with an even number, it is divisible by 
12 ; if with a 5 or 0, it is divisible by 6. - 

3. Reduce i^, ^^, 44|-, ^^^ §4 ^ ^^^^ lowest terms. 

IT 47 a Any fraction may evidently be reduced to its lowest terms 
by a single division, if we use the ^eo^es^ common divisor of the 
two terms. The gr^itest common measure of any two numbers 
may be found by a sort of trial easily made. Let the numbers 
be the two terms of the fraction i.^. The common divisor cannot 

exceed the less number, for it must measure it. We will try, there- 
fore, if the ie8« number, 128, which measures itsdf, will also divide 
or measure 160. 

128 in 160 goes 1 tune, and 32 remain! 128, 

128 ) 160 ( 1 therefore, is not a divisor of 160. We will now 

128 try whether this reTnomder be not the divisor 

sought ; for if 32 be a divisor of 128, the for- 

32 ) 128 ( 4 mer divisor, it must also be a divisor of 160, 

128 which consists of 128 -f- 32. 32 in 128 goes 

— ^- 4 times, tnthout any remainder, Conseauent- 

ly 32 is a divisor of 128 and 160. Ana it is 

etidently the greatest common divisor of these numbers ; for it 

must be oontamed at least once vurre in 160 than in 128, and no 

number greater than their difierence, that is, greater than 32, can 

do it. 

Hence <ft« rule far finding the gnreatest waiman diovior of two 
numbers : Divide the greater number by the less, and that divisor 
by the remainder, vad so on, always dividing the last divisor by the 
last remainder, till nothing remam. The uust dMfisor will be the 
greatest common divUor required. 

Noie. It is evident, that, whenwe woxiU^tvSl xXi^^^^N^'^^'^^ 
moa divisor of mare than two niuobera, we imw to^ ^sx^vofc ^E^^;^^ 
mtoommoa^riaotiii two niu&ben»«iidUksao( thai ^y«fisfiSR^ ^ 



80T and one of the ether nombersi and ^ on to tfaie last number. Then 
"linU the greatest common diyisor last found be the answer. 

4. Find tlie greatest common divisor of the terms of the iractiOB 
XI, and, by it, redaoe tbe firaction to its lowest terms. 

operation; 
21 ) 35 ( 1 
21 

14)21(1 
14 

Gnaiesidims. 7)14(2 Tbeii,7) |j^s|,ilntf* 

6. Keduce JiJL to its lowest teflDS. Ans, JL^ 

Note. Let these examples be wrought by both methods ; by seve- 
ral divisors, and also by nnding the greatest «^"^r^" divisor. 

6. Reduce -8.9-4L to its lowest terms. Ans. f • 

7. Reduce 4.14 to its lowest terms. Arts. Z 

8. Reduce J^JL to its lowest terms. Aju. J4X. 

9. Reduce X|2s to its lowest terms. An8.\^ 

7b divide aJraeUon byjiu^wle Tmmbtft, 
IT 48* 1. If 2 yards of cloth cost Z of adoUar, what does 1 yard 
cost 7 how much is 2. divided by 2 1 

2. If a cow consume | of a bushel of meil in 8<layS| how muchia 
that per day? | -t.3 ss how mudi? 

3. If a boy divide | of an orange among 2 boys, how much will ha 
give each one? 4 -^ 2 ss bow much? 

4. A boy bought 5 cakes for JLft of a dollar; what did l calos 
cost? .i^-§-5«showmuch? 

6. If 2 bushels of apples 4»ist 2of a dollar, what is that perbushall 
1 bushel is the half of 2 bushels ; the half of 2 is 4. Ajim, x dollar. 

6. IfShotaesoonsume JXofatonofhaymamonth, whatwiUl' 
horse consume in the same time 7 

^ are 12 parte; if 3 horses consume 12 such parts in a mont]i» 
as many times as $ are contained in 12, so many parts 1 horse will 
consume. ilns. J^of aton* 

7. If Jij^ of a barrel of flenr be divided equally amongs familiesi 
howsauch will each fiuaily reccivel 

^ i8 2S ports f • into 21 goea I tbaw. Aiti. ^f&«^\ffR^ 



The process- in the foregoing examples i» eyidently dividing a 
fraction by a whole number ; and con«isfs, as may be seen, in divide 
ing the numerator i (when it can be done without a renainder,) awi 
under the quotient writing the denominator. But it not unfrequently 
happens that the numerator will not contain the whole number with- 
out a remainder. 

8. A man divided i of a dollar equally among 2 persons ; what 
part of a dollar did he ^re to each 7 

i of a dollar divided mto two equal parts will be 4th8. 

Ans. He gpave 4 of a dollar to each. 

9. A mother divided jt a pie among 4 cluldren ; what part of the 
pie did she give to each 7 1^-43= how much 7 

to. A boy divided ^ of an orfuiee equally among 3 of his compaiv* 
ions ; what was each one's share 7 | -f. 3 b= how much? 

i 1 . A man divided | of an apple equally between 2 children ; what 
part did he give to each 7 | oivided by 2 sc what part of a whole 
one? 

I is 3 parts; if each of these parts be divided into 2 equal parts, 
they will make 6 parts. He, may now give 3 parts to one, and 3 tor 
the other; but 4th8 divided into 2 equal parts, become 6ths. The 
parts are now twice so tnany, but they are only half so large ; con- 
sequently |. is only half so much as |. Ans. ^ of an apple. 

In these last examples, the fraction has been divided hy multiply' . 
ftig" the denominator, without changing the numerator. The reason 
is obvious ; for, by multiplying the denominator by any number, tlMS 
parts are made so many times smailer, since it will take so many 
more ot them to make a whole one : and if no more of these smaller 
parts he taken than were before talcen of the larger ^ that is, if the 
numerator be not changed, the value of the fraction is evidently made 
so many times less. 

IT 4t9m Hence, vre have rvo wxy to dimde aJracHon by a whole 
number: 

1. Divide the namergior by the whole number, (if it urill contain 
it vidthout a remainder,) and under the quotient wnte the denomina- 
tor. Otherwise, 

11. Multiply the denominator by the whole number, and over the 
product write the numerator. 

EXAMPLES FOR PaACTICS. 
. 1. If 7 pounds of coffee cost 24 of a dollar, What is that p^r pound 7 
^ -^7sahowmnch? iint. ^ of a dollar. 

2. If X^ of an acre produce 24 bushels, what part of an acre will 
produce I bushel ^ 4^ -t- 24ss=how many 7 

3. If 12 skeins of silk cost ^^ of a dollar, what is that a skein 
ijo -£. i2 SB how much 7 

4. Divide I hy 10. 

a 
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pupil will perceive that he can firit divide by one component part, 
ana the quotient thence arising by the other i thus he may frequent- 
ly shorten the operation. In the last example, 16 ss 8 X ^ ^^ % 

-i-8 = ^andi-i-8 = TV ^- iV.. 

6. Divide JL by 12. Divide ^ by 21. Divide £4 by 24. 

6. If 6 bushels of wheat cost $4}, what is it per bushel 7 

Note. The mixed number may evidently be reduced to an impro- 
per fraction, and divided as before. 

Ajvb. 39 s= ^^ t>f a dollar, expressing the iraiction in its Unoat 

terms. (ir4C.) 

7. Divide 84|^ by 9. Qiarf. ^of adoUar. 

8. Divide 12£ by 5. Quo4. :if. — 2^, 

9. Divide 14| by 8. Quo/. 1|^. 

10. Divide 184i by 7. Am. 26^ 

Note. When the mixed number is karget it will be most conve- 
nient, first, to divide the whole number, and then reduce the remain- 
der to an improper fraction ; and, after dividing, annex the quotient 
of the fraction to the quotient of the whole numoer ; thus, in the last 
example, dividing 184$ by 7, as in whole numbers, we obtain 26 inte- 
gers, with 2| =s: 1 remainder, which, divided by 7, gives ,^ and 26 

-f-^=a26^,Arw. 

11. Divide 27864 by 6. ilns. 4«4|. 
. 12. How many times is 24 contained in 7646X1.7 ^n«. 31834? 

13. How many times is 3 contained in 462^ 7 Ans, 1541^ 

7b mtUHply ajraction by a whole num&er; 

IT 50* I. If 1 yard of cloth cost \ of a dollar, what will 2 yards 
cost7 I X 2 = how much7 

2. If a cow consume i of a bushel of meal m I day, how much will 
she consume in 3 days 7 4 X 3 := how much 7 

3. A boy bought 6 cakes, at ^ of a dollar each ; what did he giva 
for the whole 7 ^ X ^ =» how much. 

4. How much is 2 times 4 7 ' ■ 3 times i 7 ■■ 2 times 

V 

&7 Multiply ^ by 3. f ^T *• i ^f *"• 

6. If a man spend ^ of a dollar per day, how much will he spend 
]n7days7 * 

I is 3 parts. If he spend 3 such parts in I day, he will evidently 

spend 7 times 3, that is, ^ = 2| in 7 days. Hence, we perceive, 

« fraction is mttliiplied by mvUiphpaig the numerotor ^ wiUumC chan^ 

^^ ^ denominator. 
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But k has been made evident, (IT 49,) ihstmvli^Mng^the denomi' 
nator produces the same effect on the value of the uaction as dividr 
ing the numerator : hence, also, dividins^ the denominator will pro- 
duce the same effect on the value of the fraction as mvUiplyiiw^ the 
mimeralor. In all cases, therefore, where one of the terms of the 
fraction is to be multivliedj the same result will lie effected by dinid' 
ing the other s and Wnere one term is to be dvoidedy the same result 
may he effected by mvUiplying the other. 

This principle, borne oistinctly in mmd, will fTequenily enable the 
papil to shorten the operations of fractions. Thus, in the following 
example : 

At JL of a dollar for I pound of sugar, what will 1 1 pounds cost ? 

Multiplying the numerator by 11, we obtain for the product &ft>=^ 
of a dollar for the answer. ^^ 

IT 61* But, by applying the above principle, and dividing the 
denominator^ instead oi multiplying the nuitierotor, we at once conie 
to the answer, 4, in its lowest terms. Hence, there are two ways 
to muUiply a fraction by a whole number, 

I. Divide the denominator by the whole number, (when it can be 
done without a remainder,) ana over the quotient write the numera- 
tor. Otherwise, 

II. MuUiply the ffflimerator by the whole number, and under the 
product write the denominator. If then it be an improper fraction, 
it may be reduced to a whole or mixed number. 

EXAMPLES FOR PRACTICE. 

1. If l mail consume JL of a barrel of flour in a month, how mueh 

will 18 men consume in the same time 7 — ; — 6 men 7 9 

men? ilns. to Me /(»£, l4 barrels. 

2. What is the product of JUL multiplied by 40 7 I^ X 40 =» 
how much 7 ^tw. 232 

8. Multiply ,jLSL by Id. by 18. > by 21 . by 

86. — - — by 48. ^-- — by 60. 

Note, When the multiplier is a composite nuralier, the pupil will 
recollect, (IT l!,) that he may first multiply by one component part, 
and that product by the other. Thus, in the last example, the mul- 
tiplier 60 is equal to 12 X ^ i therefore, -JL8,, X 1^ = 44i and 44 
>( 6 = IJ « 5.^, ilTur. T" T7 T7 

4. Multiply 6| by 7. Ana. 404. 

Note, It is evident that the mixed number may be reduced to an 
improper fraction, and multiplied, as in the preceding exunples ; but 
the operation will usually be shorter to multiply tne fraction and 
whole number separatelyf and add the results together. Thus, in 
the last example, 7 times 5 are 36 ; and 7 times | are 2J.= si^^hssK 
added to 35, make 404, ^na, ^ 

. Or, we may multiply the fraetitm CltoL Mid,^WT\\Mi%^o^tx^«^^^ 
tion, reserve the integers to be earned to \V» v«oA».cXov^2Da^^^^^ 
number 
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B. What mU 9X4 tons of hay come to at flT jwr ton? 

6. If a man travel 2-S^ miles in 1 hour, how far will he travel in 6 
tours 7 in 8 hours ? • in 12 hours 7 — in 3 days, 

supposing he travel 12 hours each day 7 

Ans. ta the lad, 77£ miles, 

NoU. The fraction is here reduced to its lowest ttfrms ; the sama 
jnill be done in all following examples. 

To muUHply a \DhMe nuwber by ufradioru 

IT 62. I. If 36 dollars be paid for apiece of clDlh) what costs | 
of it 7 36 X I = how much 7 

I of the anaiitity will cost | of the price ; | a time 36 dollars, that 
is, I of 36 aollars, implies that 36 be nrst divided into 4 equal jnirts, 
and then that 1 of these parts be taken 3 times ; 4 into 36 goes 9 
times, and 3 times 9 is 27. Ans. 27 dollars. 

From the above example, it plainly appears that the object in mul- 
tvplyingby afraction^ tphatever may be the mtiJliplicandj i«, to take 
out of tne multiplicaTid apart^ denoted by the mvUiplying fractions 
md that this operation is composed of two others, namely, a division 
jy the denominator of the multiplying |ractiou,^d a midtiplicaium 
^ the quoti^t by the numerator. It is matter of indifference, as it 
respects the resxdt, which of these operations precedes the other, for 
36 X 3 -7- 4 = 27, the same as 36 -j- 4 X 3 «== 27. 

Hence, — To multiply by afrcuUum^ uhether the muU^Hcandbe a 
wfiole number or ajraciioni — 

RULE. 

Divide the multiplicand by the denominator of the multiplying 
fraction, and- multiply the quotient by the nomerator ; or, (which 
will often be found more convenient in practice,) first multiply by the 
numerator, and divide the product by toe denominator. 

Multiplication, therefore, when applied to fractions, does not al- 
ways imply augmentation or increase^ as in whole numbers ; for, 
when the multiplier is less than t(nify,it will always require the pro- 
duct to be less than the TntiZ/ip/teonc/, to which it would be only 
;equalif thenmltiplierwere 1. ' 

We have seen, (IT 10,) that when two numbers are multiplied to- 
gether, either of them may be made the multiplier, without affecting 
the result. In the last example, therefore, instead <A multiplying 1 6 
by i, we may multiply | by 16, (H 50,) and the^ result will be the 
jsame. 

EXAMPLES FOB PRACTICE. 

2. What will 40 bushels of com come to at | of a dollar per Jtish- 
>1 7 40 X i = bow much7 

3. What will 24 yards of cloth cost at ^ of a dollar per yard 7 24 
^ g. =^ bow much 1 * 

4. How much is i of 90? — l|o5 ^^^1 — .;j^«S. ^&\ 

^- Multiply 45 Jby ^. Multiply 20 b^ it. 
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7b mvUtply orte fraction ly another. 
IT 63 a 1 . A man, owning 1 of a ticket, sold | of his share ; what 
part of the whole ticket did he sell ? ^ of ^ is how much 7 

We have just seen, (IT 52,) that, to multiply by a fraction, is to 
divide the multiplicand by the denominator ^ and to multiply the quo* 
tient by the numerator, i divided by 3, the denominator of the mul- 
tiply mg fraction, (IT 49,) is ^i which, multiplied by 2^ the numera- 
tor, (1151,) IS l8_, Ans. ^ . 

1 b 

The process, if carefully considered, will be found to consist in 
multiplying to^^her the two numerators for a new numerator, and 
the two den/raunatoi's for a new denominator, 

EXAMPLES FOR PRACTICE. 

2. A man, having | of a dollar, gave Z of it for a dinner ; what 

3 

did the dinner &ost him 7 ^ Ans. i dollar. 

3. Multiply J by &. Multiply ^ by a. JProducty JL, 

4. How much is 4 of 2 of } of 1 7 

V 5 3 

Note. Pr8||Clions like the above, connected by the word of are 
sometimes cs4^d compound fractions. The word op implies their 
continual mu^lication into each other, Ans. 4-| ft == JL. 

When there Ire several fractions to be multiplied continually lo- 
getlier, as the several numerators are factors of the new numerator, 
itfnd the several denominators ore factors of the new denominator, 
the operation may be shortened by dropping- those factors which are 
the same in both terms^ on the principle explained ill IT 46. Thus, in 
the last example, A, 2., X, ^, we find a 4 and a 3 both among tho 

numerators and among the denominators ; therefore, we drop them, 
multiplying together onlv the remaining nmnerators, 2 X 7 = 14, 
for a new numerator, and the remaining denominators, 5 X 3 = 40, 
for a new denominator, making XI = 3 , Ans. as before. 

6. I of Jl of 6 of 5 of 9 of I of |. =s how much 7 Ans. JL^ 

6. W]iat is tne continual product of 7, i, A of ^ and 31 7 

Note. The integer 7 may be reduced to the form of an improper 
fraction by writing a unit under it for a denominator, thus, X. 

Ans. 2| 1 

7. At ^ of a dollar a yard, what will } of a yard of cbth cost 7 

' 8. At 6| dollars per barrel for flour, what will JL of a barrel cost 7 
63 = lyi; then ^ X f^^m = •« |ai, Ans. 
9. At I of a dollar per yard, what cost 7| yards 7 Ans. t6^^, 
lOC "At «24 per yard, what cost 65. yards 7 Ans. *14^%^ 

11. What i& the continued ptodacl oC a,%»^ oS.\,st^N^^^X^ 
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7 54 ■ The "RuleJot i/ie mtUtiplication qfjraetions may now be 

presenttd at one view : — 

I. To mulUply a Jr action by a whole number f or a whole number 
by a fraction J — Ui-cide the denominator by ihe whole number, when 
it can be doue without a remainder ; otherwise, m,vUiply the numer- 
ator by it, and under the nruduct write the denominator, which may 
then be reduced to a whole or mixed number. 

II. 7b multiply a mixed number by a whole number^ — Mult'ply 
the fraction and integers, separately^ and add their •products toge- 
ther. ^ 

HI. To multiply one fraction by anoiherf — ^Multiply together the 
numercUors for a new numerator, and the denominators iur a new 
denominator. 

Note. If either or both are mixed nmnbers, they may first be re- 
duced to improper f radians, 

EXAMPLES FOR PRACTICK 

1 . At • I per yard, what cost 4 yards of cloth ? " 6 yards ? 
6 yards ? 8 yards 7 20 yards ? 

Ans. to the last, $16. 

2. Multiply 148 by 4. by J. by ^^. by 

^(j-. Last prodi>£t, 44 Jt 

3. If 2^ tons of hay keep 1 horse through the wyiter, how much 
will it take to keep 3 horses the same time ? -^ 7 horses ? 

.■ 13 horses 1 Ans, to the last, 37 J^ tons. 

4. What will 8-iL. barrels of cider come to, at $3 per barrel ? 

5. At $14| per cwt. what will be the cost of 147 cwt. ? 

6. A owned 3 of a ticket ; B owned _& of the same ; the ticket 
was so lucky as to draw a |Irize of $1000; what waSs each one's 
share of the money ? 

7. Multiply i of i by I of ;J. , Product, ± 

8. Multiply 7i by 2^L. Product, 15i. 

9. Multiply i by 2|. Product, 2j 

10. Multiply I of 6 by g. Product, 1. 

11. Multiply I of 2 by i of 4. Product, 3. 

12. Multiply contmually together |. of 8, } of 7, | of 9, and ^ of 10. 

Products 20. 

13. Multiply 1000000 by A. Product, 555555|., 

To divide a whole number by a fraction, 

IT 55. We hare already shown (IT 49) how to divide a fraction 
bj a whole number ; we now proceed to show how to divide a whole 
number by a iraction. 
i. A man divided $9 among some poor peo^\e, ^VvftalVvfim 4 of a 
doJlar each ; how many were lh.e persous "wVio vic«w«n. >Jaft \sw»k^'\ 
^ "T* i s=*s bow many ? 
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1 dollar is 1., and 9 dollars is 9 times as many, that is, jLfiL ; then 
I is contained in S^ as many times as 3 is contained in 36. 

Ans. 12 persons. 

That is, — Multiply the dividend by ike denominator of the divid- 
ixtg/rtMiont (thereny reducing the dividend to parts of the same 
magnitude as^e divisor,) and divide theproduct by ike numerator, 

2. How many times is ^ contained in 8 ? 8 -7- ^ := how manyl 



/ 



OPEBATIOy. 

8 Dividend. 
6 Denominator. 



NumeraioTf 3 ) 40 

Qtiotientt 13| times^ike Answer, 

To multiply hy a fraction, we have seen, (IT 52.) implies two ope- 
rations — a division and a multiplication ; so, also, to divide by a 
fraction implies two operations — a multiplication and a division. 



V 6Cm Division is the reverse 

To multiply by a fraction, 
whether the multipli(^nd be a 
whole number or a frelction, as 
has been already shown, (IT 52,) 
we divide by the denominator of 
.the multiplying fraction, and mul- 
tiply the quotient by the numera- 
tor. 

Note. In either case, it is matter of indifference, as it respects 
the result, which of these operations precedes the other ; but in 
practice^ it will frequently be more convenient that the multiplication 
precede the division. 



of multiplication. 

7b divide by a fraction, wheth- 
er the dividend be a whoie num- 
ber or a fraction, we midiiplj/ by 
the denominator of the dividing 
fraction, and divide ike jjroduU 
by the numerator. 



12 multiplied by |, the product 
is 9. 

In multiplication, the multipli- 
er being less than unity, or 1, will 
require the product to be less 
than the mulliplicand, (If 52,) to 
which it is only equal when the 
multiplier is 1, and greater when 
the multiplier is more than 1 . 



12 divided by |, the quotient is 
16. 

In division, the divisor being 
less tlian unity, or 1, will be con- 
tained a greater number of times; 
consequently will require tlie quo- 
tient to be greater than the aivi- 
dend, to which it will be equal 
when the divisor is 1, and leaa 
when the divisor is more than 1. 



EXAMPLES FOR PRACTICE. 

1. How many times is i contained in 7? 7-7- i.= how many? 

2. How many times can I draw 4 of a gallon of wine out of a cask 
containing 26 gallons ? 

3. Divide 3 by |. 6 by |, \Q\i^ ^. 

4. If a man drink ^ o{ 9. quart oi ivtctt ;i. da:^^ W« Nwa% '"'^^ 
S gallona last him 1 ^^ 
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5. If 2 1 bushels of oats sow an acre, how many acres will 22 
bushels sow ? 22 -J- 2| = how many times ? * 

Note. Reduce the mixed number to an improper fraction, 2| =s 
JUL, Ans. 8 acres. 

6. At %AZ a yard, how many yards of cloth may be bought (or 
•37? ^ Am. 8 9 yards. 

7. How many times is ^3^ contained isi 84 7 Arts. 9U| times. 

8. How many times is ^ contained m 6 7 Ana, L of 1 time. 

9. How many times is 8 Atontained in 63 7 Ana. 6X& times. 

10. At I" of a dollar for building 1 rod of stone wall, how many 
rods may be built for S87 7 87 -J- A =s how many times 7 

7b divide onejraction by cawther, 

IT 67. 1. At I of a dollar per bushel, how much rye may be 
bought for 3. of a ttollar? | is contained in 3. how many times? 

Had the rye been 2 whole dollars per bushel, mstead of f of a 
dollar, it is evident, that ^ of a dollar must have ueen divided by 2, 

and the ouotient would have been -fV ; but the divisor is 3tls, and 
3ds will ne contained 3 times where a like number of whole ones 
are contained 1 time ; consequently the quotient ^ is 3 times toe 

amcUly and must therefore, in order to give the true answer, be multi- 
plied by 3. that is, by the denominator of the divisor ; 3 times .3 
c— Jl- busnel. Ana. ^' 

The process is that already described, IT 55 and IT 56. If care- 
fully considered; it will be perceived, that the numerator of the di- 
visor is multiplied into the denominator of the dividend, and the 
denominator of the divisor into the numerator of the ilividend; 
wherefore, in practice, it will be more convenient to invert the divl- 
8or ; thus, f inverted becomes A ; then multiply tog-ether the two 

vpper terms for a numerator y and the two lower terms for a deno- 
nUjuUor, as in the multiplication of one traction by another. Thus, 

3X3 9 
In the above example, — — — , as before, 

2X6 10 

EXAMPLES FOR PRACTICE. 

2. At 4 of a dollar per bushel for apples, how many bushels may 
be bought for } of a dollar? How many times is 4 contained in |7 

Ana. 3i bushels. 

3. If 5 of a yurd of cloth cost ^ of a dollar, what is that per yard 7 

It will be recollected^ (IT 24,) that when the cost of any quantity is 

given to find the price of a unit, we divide the cost by the quantity. 

Thus, a. (the cost) divided by J (the quantity) will give the price of 

J yard. ^ Ana. 2 4 of a dollar per yard. 

PBoor. If the work be rigYit. (J \^,""?IwA^"^ \>Mi Yt^>«x ^\ 
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2A X ^ = •^.'' ^^s, it will be perceived, is multiplying the price 
of one yard (21.) by the qnaotity (|) to find the cost (U;) and is, 
10 fact, reversing the question, thusf If the price of 1 yard he ZL 
of a dollar, what will {'of a yard cost 7 Ana. ^ of a dollar. 

Note. Let the punil Ire required to leverse and prove the sue-- 
ceeding examples in the same manner. 

4. How many bu»hels of triples, at JL. of a dollar per bushel, 
may be bought for I of a dollar 7 ' ^® Ans. 4| bushels. 

5. If 4§ pounds of butter serve a family 1 week, how many 
weeks will 36| pounds serve them 7 

The mixed numbers, it will be recollected, may be reduced to 
unproper fractions. Ans. R 3 . weeks. 

6. Divide iby|. Quot, 1. Divide i by i. Quot. 2. 

7. Divide I by i. Quat. 8. Divide I by .^9^. Quoi. 3&. 

8. Divide 2i by It Quot. li. Divide ios by 2}. 0:^4. i±&, 
• 9. How many times is jju contained in £ 7 Atis. 4 times, 

10. How many tijpes is 8 contained in 4^ 7 Ans. 11^ times. 

1 1 . Divide | of | by J of i, Quot. 4. 

IT 68 • Tfie Hu lb for dtmsionvf /Tactions may now be presented 
at one view ;— 

I. To divide a fraction by a whole mmber^ — Divide the numerator. 
by the whole number, when it can be done without a remainder, and 
under the quotient write the denomineUor; otlierwise, muttiplyXhQ 
denominator by it, and over the product write the numerator. 

II. To divide a whole numiber by a fraction,— Multiply the divi- 
dend by the denominator of the fraction, and divide the piroduct by 
the numerator. 

111. -To divide one fraction by another y-^lnwerX the divisor ^ and 
multiply together the two upper terms for a numerator, and the two 
lower terms for a denominator. 

Note, If either ojr both are xmxed numbers, they may be reduced 
to improper fractions. 

EXAMPLES FOR PRACTICE. 

1. If 7 lb. of sugar cost aa of a dollar^ what is it per pound? 
. «3 -1- 7 =3s how much 7^^"' J. of Ji^ is how much 7 

2. At t| for I of a barrel of cider, what is that per barrel 7 

3. If 4 pounds of tobacco cost | of a dollar, wliat does 1 pound 
cost 7 



4. If J ofa yard cost ♦4, what is the price per yard 7 _^ 

6. If 141 yards cost 176, what is the T^ricfe wi N;as^'\ Aa«- ^*Tfv 
6. At 31} dollars for lOj barrels of ciAet, w^vaX-va \5q»X v«^^^'^ 

T. How many times lb t ccmtaiiied m 74fe'\ ^^' '^'*^'^" 
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6. Divide i of} by |. Divide i by i of ^. 

9. Divide i of 4 by A of }. Quot. x|. 

10. Divide ± of 4 by JL, * Qt«rf. 3. 

11. Divide 46 by i of 4. Quot. 2i^^ 

12. Divide | of 4 by 4|. Qtio^. ^. 



ADDITION AND SUBTRACTION OF FRACTIONS. 

IT 59« 1 . A boy gave to one of his companioDs ^ of an orange, 
to another f, to another | ; what part of an orange did he give to 
all? 2. -f. 4 4-1= how much? Arts. I. 

2. A cow consumesi in 1 month, JL. of a ton of hay ; a horse, in 

the some time, consumes -^ of a ton ; and a pair of oxen, "rs* 

how much do they all consume ? how much more does the horse 

consume than the cow ? the oxen than the horse ? J3^ -^^ 

T6" "^ A = how much? tS — w =* how much ? •ft- — -/^ 
s= how much ? 
3- 1 + 1 + 1*= how much? i— 4ss=howmuch? 

^-aV + a^ + A + M^""'"""*^ it-A-""* 

much ? 

■6. A boy, having | of an apple, gave i of it to his sister ; what 
part of the apple had he left ? | — 4 = how much ? 

When the denominators of two orniore fractions are aWcef (as in 
the foregoing examples,) they are said to have a common denomina- 
tor. Tne parts are then in the same denomination, and, conse- 
quently, of the same mao^nitude or value. It is evident, therefore, 
tnat tney may be added or subtracted^ by adding or subtracting 
their numerators^ tliat is, the number of their parts, care being taken 
to write under the result their proper denommator. Thus, JL + 

6. A boy, having; an orange, gave | of it to his sister, and | of it 
to his brotner ; what part of the orange did he give away ? 

4ths and 8ths, being parts of different magnitudes, or value, can- 
not be added together. We must therefore first reduce them to 
rirts of the same magnitude, that is, to a common denominator. 
are 3 parts. If each of these parts be divided into 2 equal parts, 
that is, if we multiply both terms of the fraction | by 2, (IT 46,) it 
will be changed to 6 ; then & and | are |. Ans. | of an orange. 

7. A man had } of a hogshead of molasses in one cask, and a 
of a bogshetid in another ; how much more in one cask than in the 

other 7 
Here, Sda caimot be » dmied«ftto\j«i«iifeib^^w« «ai^S5Ki\A 
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SO diTided as to become 3ds ; bnt if the 3ds be each divitfeil hito 6 
equal parts, and the dths each into 3 equal parts, they will all be- 
come ISths. The § will become ifl., and the 4 will become JL • 
then, ^ taken from i^ leaves JL^ Ans. 

? 60 • From the very process of dividing each of the parts, that 
is, of increasing the denominators by muUiplying' them, it follows, 
that each denomincUor must be ^faxtor of the ayfPMnond&twjfiinatwi 
now, multiplying all the denommators together will evidently pro- 
duce such a number. 

Hence, To reduce Jractions qf different denominators to equivalent 
JrcictionB having a common denominaiory — Rule : Multiply toge- 
ther all the denominators for a com^rnxm dencmxnaior^ and, as liy this 
process each denominator is multiplied by all the others, so, to re- 
tain the value of each fraction, multiply each numerator by^all the 
denominators, except its own, for a new numerator, and under it 
write the common aenominator. 

EXAMPLES FOR PRACTICE. 

1. Reduce f, | and \ to fractions of equal value, having a com- 
mon denominator. 

3 X 4 X S = 60, the common denominator. 

2 X 4 X S =^ 40, the new numerator for the first fraction. 
3X3X^=4^) the new numerator for the second fraction. 

3 X 4 X 4 =^ 48, the new numerator for the third fr^ustion. 

The new fractions, therefore, are f^, toi and fej". By an in- 
spection of the operation, the pupil will perceive, tnat the numera- 
tor and denominator of each fraction have been multiplied by the 
same nund>6rs ; consequently, (IT 46,) that their value has not been 
sltered. 

2. Reduce i, }, |, and 7 to equivalent fractions, having a com- 
mon denominator. Am, ^, ^, gfj, ^. 

3. Reduce to equivalent fractions of a common denommator, and 
add together, |, 4, and 4. 

4. Add together | and A. AmowU^ IXZ., 

5. What is the amount of i + l + 4. + 4'7 

2T0 2T0« 

6. What aie the fractions of a common denominator equivalent to 
I and I? Am, ^ and JJ, or ^ and ^ 

We have already seen, (IT 69. ex. 7,) that the common denomina- 
tor may be any number, of which each friven denominator is a 
factor, that is, any number which may be divided by eai^ of them 
without a remainder. Such a number is called a common m-ulUple 
of all its common divisors, and the least number that will do this is 
called their least common multiple; therefore, xVv& Ico&t wTtvn\nm. 
denominator of any fractions is the least amtmoa •nvuU.vpVft <^ cO, 
t!Aetr denominaiora. Though the luVc eiieajaL^ ^^«^ ^"^ ^^Ulv 
iStt/ a eommon muitiple of tiie givea deaoimnaXAXft^ 1^>- 'tX^v)^ ^^^ 
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always find their least common multiple. In the last example, 24 
is evidently a common multiple of 4 and 6* for it will exactly mea- 
sure both of them; but 12 will do the same, and as 12 is the least 
number that will do this, it is the least common multiple of 4 and 
6. It will therefore be convenient to have a rule for finding tliis 
least common multiple. Let the numbers be 4 and 6. 

It is evident, that one number is a multiple of anoUier, when the 
former contains all the factors of the latter. The factors of 4 are 
2 and 2, (2 X 2 = 4.) The factors of 6 are 2 and 3, (2 X 3 = 6.) 
Consequently, 2X2X3=12 contains the factors of 4, that is, 
2X2; and also contains the factors of 6, that is 2 X 3. 12, then, 
is a common multiple of 4 and 6, and it is the least common m«iti* 
pie, because it does not contain anyjactor, except those which make 
up the numbers 4 and 6 ; nor either of those repeated more than is 
necessary to produce 4 and 6. Hence it follows, that when any 
two numoers nave a factor common to both, it may be once omitted ; 
thus, 2 is a factor conmion both to 4 and G, and is consequently 
vnce omitted. 

IT 611 • On this principle is founded the Rule for finding the 
feast iiomman mvUiple of two or more numbers. Write down the 
numbers in a line, and divide them by any number that will inea« 
sure two or more of them ; and write the quotients and undivided 
numbers in a line beneath. Divide this line as before, and so on, 
until there are no two numbers that can be measured by the same 
divisor ; then the continual product of all the divisors and numbers 
in the last Une will be the least common multiple required. 

Let us apply the rule to find the least common multiple of 4 and 6. 

4 and t> may both be measured by 2 ; the quotients 
2)4.6 are 2 and 3. There is no number greater than 1, 

which will measure 2 and 3. Therefore, 2 X 2 X 

2.3 3 s=3 12 is the least common multiple of 4 and 6. 

K the pupil examine the process, he will see that the divisor 2 is a 
fiictor common to 4 and 6, and that dividing 4 by this factor gives 
for a quotient its other factor, 2. In the same manner, dividing 6 
gives Its other factor, 3. Therefore the divisor and quotients make 
up all the factors of the two numbers, which, multiplied together, 
must give the common multiple. 

' 7. Reduce I, i, } attd JL to equivalent fractions of the least com- 
mon denominator. ^ 

OPEBATION. 

2)4.2.3.6 Then, 2 X 3 X 2 sa 12, least common 

denominator. It is evident we need not 

8)2.1.3.3 multiply by the Is, as this would not alter 

the result. 

2.1.1.1 

To find the new numerators, that is, how many 12ths each frao- 
tion is, we may take |, i, } and X of VI, Thus . 
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r 9 =1 



I of 12 =91 
i of 12 = 6 
} of 12 = 8 
A of 12 = 2 



New numerators, which^ 1 ^ = i 
► written over the conunou de-^ _8 == § 
nominators, give [ iS" ' 



e ^"*- -A. A. A. *^^ A- 

8. Reduce j^, |, and % to fractions having the least common deno- 
minator, and ada them together. 

^^. if -i- ^4- M = li == liJ, amount. 

9. Reduce i and i to fractious of the least common denominator, 
and subtract one from the other. Ans. 3 2 __ jl., diiference. 

10. What is the least number that 3, 5, 8 and 10 will measure? 

Ans. 120. 

1 1 . There are 3 pieces of cloth, one containing 7| yards, another 
ISA yards, and the other 16j yards; how many yards in the 3 

pieces 7 

Before addin?, reduce the fractional parts to their least common 
denominator ; this being done, we shall nave, 

7| = 7-^1 \ Adding together all the 24ths, viz. 18 + 20 -f» 
13i= lal^J \ 21, we obtain 69, that is, 4^= 2ij.. We 
15|r= 15^ ) write down the fraction ii under the other 

fractions, and reserve the 2 integers to be car- 

Ans, 3714.. ried to the amount of the other integers, mak- 

ing in the whole 37iJL, Ans. 

12. There was a piece of cloth containing 34j yards, from which 
were taken 12f yards ; how much was there left? 

34| = 34 9 We cannot take 16 twenty-fourths (4J.) 

12f =3 12J.|. from 9 twenty-fourths, f^ A we must, there- 

fore, borrow 1 integer, = 24 twenty-fourths, 

Ans. ^IXZ yds, (§4,) which, with ^^ makes ^^ ; we can now 

tfidte i|. from 33, and there will remain xj. - 
but, as we borrowed, so also we must carry 1 to the 12, which 
makes it 13, and 13 from 34 leaves 21. Ans. 21, ^Z. 

'13. What is the amonnt of § of | of a yard, | of a yard, and 4. 
of 2 yards? * 

Note. The compound fraction may be reduced to a simple frac- 
tion ; thus, i of I =s I ; and i of 2 = ^ ; then, J + f + ^ ^ 

iia = 1t^ y^«' ^'"' ^ ^ ^ 

^ C^m From the foregoing examples we derive t^R fekVy^frcasi^ 
Rule :—To add or subtmcl fractions, ?A<\ ot «\:^j\.t^qX^«ns. ;K-a'vtvCTQ^ 
/Sew, when they have a common detiaimB».\«t \ o'C6fcx^Ns»%^«^ss^ \sss»ss> 
£rst be reduced Co a common deiionuxuaXoi. 
9 
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Note. Compound fractions must be reduced to simple fractions 
before adding or subtracting. 

EXAMPLES FOR PRACTICE. 

1. What is trie amount of i, 4| and 12 ? Ans, l^^j-J.. 

2. A man bought a ticket, and sold | of i of it ; what part of the 
ticket had he left? '" Am. ^. 

3. Add together i |, I ^, 1 and ^,. Amount, 2|^^ 

4. What is the difference between 14 J^ and 16JL.? Ans. 1^^ 

5. From 1 J take |. Remainder , |. 

6. From 3 take J. . Rem.- 2j. 

7. From 147 J take 48|.. Rem. 98|^ 

8. From 4 of JL take ^ of J^, J?em. JIL. 

9. Add together 112^, 31 1§, and 1U00|. 

10. Add together 14, 11, 4§, i and i. 

11. From I take i. From ^ take |. 

12. What is the difference between J and |7 | and i? ^ and 
}? ^andl? ^andA? |.and|? 

13. How much is 1—4? 1— -i? 1— |? 1 — |? 2--t1 
2-:^? 2i-|? 3|~^? 1000-^7 



REDUCTION OF FRACTIONS. 

IT 63. We have seen, (IT 33,) that integers of one denomination 
may be reduced to integers of another denomination. It is evident, 
that fractions of one denomination, after the same manner, and by 
the same rules, may be reduced to jTroc/iorw of another denomination; 
that is, Jractions, like integers, may be brought into lower denomi- 
nations by muUiplication, and into higher denominations by division, 

7\f reduce higher into lower 
denominations. 



(Rule. See IT 34.) 

1. Reduce 2FT5" of a pound to 
pence, or the fraction of a penny. 

Note. Let it be recollected, 
that a fraction is multiplied either 
by dividing its denominator, or 
by multiplying' its numerator. , 

Th^- X20=^s. XI2 
s=6d. Ans. 



To reduce lower into higher 
denominations. 

(Rule. See IT 34.) 

2. Reduce f- of a penny to the 
fraction of a pound. 

Note. Division is performed 
either by dividing the numerator 
or by multiplying the denomina' 
tor. 

^d. -f-12 = ^ s. -4- 20=a 



Or thus: ^J^ of 2^ of lA Ot xYwls; ^ oi ^ c.1 ^ 
#^ =» f Ota, penny, Aiw. ' \^ao =»"SVS £• Aa«. 



V 63. 
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3. Reduce ^_Jg^ of a pound to 
the fraction of a farthing. 

T^W ^- X 2^ == TfflF ^• 

= I q. 

Or thus: 

Num, 1 

20 s. in 1 £. 

20 

12 d. in 1 s. 

240 

4 q. in 1 d. 



4. Reduce | of a farthing to 
the fraction of a pound. 
Iq. -4_ 4 =s ^^d. 4- 12=» 

Or thus : 

Denom. 4 

4 q. In 1 d. 

16 

12 d. in 1 s. 

192 
2as. in I £. 



960 



Then, i?^^ = I q. Ans, 

5. Reduce 5-^W of a guinea 
to the fraction of a penny. 

7. Reduce 4^ of a guinea to tne 
fraction of a pound. 

Consult 1134, ex. 11. 

9. Reduce | of a moidore, at 
36 s. to the fraction of a guinea. 

11. Reduce ^ of a poimd, 
Troy, to the fraction of an ounce. 

13. Reduce aV of a pound, 
avoirdupois, to the fraction of an 
ounce. 

15. A man has ril" of a hogs- 
head of wine ; what part is that 
of a pint 7 

17. A cucumber grew to the 
length! of g]Uj- of a tnile ; what 
part is that of a foot? 

19. Reduce f of ^ of a pound 
to the fraction of a shilling. 

21. Reduce li of -ft- of 3 pounds 
to the fraction of a penny. 



3840 
Then, -JTrfU" == T2rBTy •£• -A'*** 

6. Reduce ^ of a penny to the 
fraction of a guinea. 

8. Reduce 5- of a pouttd to the 
fraction of a guinea. 

10. Reduce f i" of a guinea to 
the fraction of a moidore. 

12. Reduce f of an ounce to 
the fraction of a pound Troy. 

14. Reduce ^ of an ounce to 
the fraction of a pound, avoirdu- 
pois. 

16. A man has A of a pint of 
wine ; what -part is that of a 
hogshead ? 

18. A cucumber grew to the 
length of 1 foot 4 inches = |.| =« 

4 of a foot ; what part is that 

of a mile ? 
20. 1^ of a shilling is 2. of 

what fraction of a pound ? 

22. JAQ. of a penny is | of 

what fraction of 3 pounds ? J,^ 

of a ipeim^ '\^ ^t^^ VmsX-^-wx ^\ 



\ 
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IT 64. 



IT 64:. It will frequently be' 
required to find the value of a 
fraction, ihaX is, to reduce a frac- 
tion to integers of less denomina- 
tions, 

1. What is the ralue of f of a 

rund ? In other words. Reduce 
of a pound to shillings and 
pence. 

I of a pound is ^^ = 13j shil- 
lings ; it is evident from ^ of a 
shilling may be obtained some 

1 2 

pence; J of a shilling is -3= 

4 d. That is, — Multiply the nu- 
merator by that number which 
will reduce it to the next leas deno- 
mination, and divide the product 
by the denominator ; if there be a 
remainder, multiply and divide 
a^ before, and so on ; the several 
fjuotientaf* placed one after ano- 
ther, in (heir order, will be the 
answer. 

EXAMPLES FOR PRACTICE. 

3. What is the value of § of a 
shilling? 

OPERATION. 

Numer. 3 
12 

Denom, 8)36(4 d. 2 q. Ans, 
32 



4 
4 



16(2 q. 
16 

5. What is the value of il of a 
pound Troy ? ^ 

7. What is the value of {^ of a 
pound avoirdupois 7 



It will frequently be required 
to reduce integers to the fraction 
of a greater denommation. 



2. Reduce 13 s. 4 d. to the 
fraction of a pound. 



13s. 4d. is 160 pence; there 
are 240 pence in a pound ; there- 
fore, 13 s. 4 d. is J.60 = ^ of a 
pound. That is, — Reduce the 

given sum or quantify to the least 
denomination Tuentioned inU,for 
a numerator ; then reduce an in' 
teger of that greater denomina- 
tion (to a fraction of wliich it is 
required to reduce the given sum 
or quantity) to the same denomi- 
nation, for a denominator, an€ 
they will form the fraction re- 
quired, 

EXAMPLES FOR PRACTICE. 

4. Reduce 4 d. 2 q. to the frac 
tion of a shilling. 

OPERATION. 

4 d. 2 q. 1 s. 

4 12 



18 Nwmer. 


12 

4 

48 Denom, 




H = *^' 



6. Reduce 7 oz. 4 pwt. to the 
fraction of a pound Troy. < 

8. Reduce 8 oz. 14 J dr. to the 
fraction of a pound avoirdupois. 

Note. Both the numerator 
and the denominator muet be re- 
duced to 9tlvs of a dr. 

9. fofsi month is how many \ 10. ^^eeks,\^.^V. J^\a./^ 
^oys, howrs, and minutes 7 \ w\iax Itacuou ol «. mwiax\ 
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II. Reduce 4 of a mile to its 
inroper quantity. 

13. Reduce t^ of an acre to 
its proj)er quantity. , . 

15. What is ine value of t& 
of a dollar in shillings, pence, 
&c. 7 

17. What is the value of _&_. 
of a yard ? ^^ 

19. What is the value oi -3. 
ofaton? ** 



12. Reduce 4 fur. 125 yds. 2 ft. 
1 in. 2 J. bar. to the fraction of 8 
mile. ' 

14. Reduce 1 rood 30 poles to 
the fraction of an aero. 

16. Reduce 6 s. 7^ d. to the 
fraction of a dollar. 

18. Reduce 2 ft. 8 in. IJL b. to 
the fraction of a yard. * 

20. Reduce 4 cwt. 2 qr. 12 lb, 
14 oz. 12JL. dr. to the fraction of 
a ton. ^ ^ 



Note. Let the papil be required to reverse and prove the follow- 
ing examples. 

21 . What is the value of n of a guinea ? 

22. Reduce 3 roods I7i poles to the fraction of an acre. 

23. A man boufifht 27 gai 3 qts. 1 pt. of molasses ; what part is 
that of a hogshead ? 

24. A man purchased JL. of 7 cwt of sugar; how much sugar did 
he purchase ? 

25. 13 h. 42 m. 51^ s. is what part or fraction of a daf4 



SUPPLEMENT TO FRACTIONS. 

QUESTIONS. 



I . Wliat are fractions ? 2. Wkence is it that the parts into 
which any thing or any number may be divided, take, their name 7 
3. How are fractions represented by figures ? 4. What is the num-> 
ber above ihe line called? — Why is it so called? 6. What is the 
numljer beloiqlhe line called? — Why is it so called? — What does it 
show ? 6. What is it which determmes the ma^nitiuie of the parts 'i 

— Why ? 7. What is a simple or proper fraction ? an impro' 

per fraction? a mixed number? 8. How is an improper 

fraction reduced to a whole or mixed number? 9. How is a mixed 

number reduced to an improper fraction ? a whole number? 

10. What is understood by tne terms of the ,fraction ? 11. How is 
a fraction reduced to its most simple or lowest terms ? 12. What is 

understood by a common divisor ? by the greatest common 

divisor? 13. How is it found? 14. How many wavs are there to 
multiply a fraction by a whole number? 15. How Koes it app<»ar, 
that dividing the denominatormultiplies the fraction? 16. How 
is a mixed numlier multiplied ? 17. What is implied in multiply- 
ing by a fraction ? 13. Of how many operatioufi does it consist ? — 
What arc they? 19. When the multiplier is less than a unit, what 
is the product compared with the mulliplicMid'X 'Ws. ^\on« ^vi ^^s^ 
mahipty a whole number by a ftacliotil ^\ . "fto^ ^^ ^^ \s\kvNxv^cv 
one ffactioa by another? 2%. Hon? do \o\x mv\w^ ^ ^^^ 
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multiplying both terms of the fraction hy the same numher the value 
of the fraction is' not altered? 24. How many ways are there to 
divide a fraction hy a whole number? — What are they? 25. How 
does it appear that a.,fr(iction is divided by inxjJtiplyin^ its denami- 
nalor ? 26. How does dividing by a fraction difi'er from mvJtiplyinff 
by a fraction ? 27. When the divisor is less than a unit, what is 
iRe quotient compared with the dividend ? 23. What is understood 

by a common denominator ? the least common denominator? 

29. How does it appear, that each given denominator must \ye a 
factorof the tTO/nmon denominator? 30. How is the common deno- 
minator to two or more fractions found ? 31 . What is understood by 

a multiple ? by a common multiple ? by the least 

common multiple ? — What is the process of finding it ? 32. How 
are fractions added and subtracted? 33. How is a fraction of a 

greater denomination reduced to one of a less? of a less to 

a greater? 34. How are fractions of a greater denomination re- 
duced to integers of a less 7 integers of a less denomination 

to the fraction of a greater 1 

EXERCISE& 

1 . What is the amount of i and } 7 of ^ and f 7 — — 

of 12i, 3j^nd 4| 7 Ana, to the last, 20|J.. 

2. To ^ of a pound add | of a shilling. Amount , 184 *• 
Note, First reduce both to the same denomination. 

3. 5. of a day added to | of an hour make how many hours 7 
■ what part of a day 7 Ans. to the last, 83. d. 

4. Add i lb. Troy to _3^ of an oz. Amowrvt, 6 oz. 11 pwt. 16 gr. 

5. How much is 4 less*! 7 JL — A*? -A ~ A '^ Hi ~ 4J. ? 
6 — 4| 7 .1^9 — i of I of 4 7 Ans, to the last, ^6^. 

6. From i shilling take | of a penny. Rem, sj d. 

7. From .3 of an ounce take J of a pwt. Rem, 11 pwt. 3 grs. 

8. From 4 days 7i hours take 1 d. 9^ h. Rem. 2 d. 22 h. 20 m. 

9. At •! per yard, what costs | of a yard of cloth 7 

IT 65. The price of unity, or 1, being given, to find the cost of 
any quantity, eitlier less or more than unity, multiply the price by the 
quantity. On the Other hand, the cost of any quantity, either less or . 
more than unity, being given, to find the pnce of umty, or 1, divide 
the cost by the quantity. Ans. ^44. 

1. If Xl lb. of sugar cost J^ of a shilling, what will j2 of a 

pound cost 7* 

This example will require two operations : first, as above, to find 
the price of 1 lb. ; secondly, having found the price of 1 lb., to find 

^ • llibi and the followinir are examples xuroaXVj i«fctwA\i> lOoftx^i^ ^wpwr- 
/^ or J?«4b e/'T^res. ISM t 96, «z. 95 
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the cost of 52 of a pound. J^ s. -J- ^i (±9 of JT s. IT 57) =sa 
^B^5 s. tbe price of 1 H). Then, ^9^'s. X J§ (^f of ^9^ s. 
IS 63) = ^^i.^ 8. = 4 d. 34^1. J. q., the Answer, 

Or we may reason thus : first to find the price of 1 lb. : Xl lb. 
costs J_ s. If we knew what JL lb. would cost, we might repeat 
this 13 times, and the result would be the price of 1 lb. 14. is 11 
parts. If J.4. lb. costs jr s., it is evident JL. lb. will cost ^ of 
JL = 7 s., and J 3 lb. will cost 13 times as much, that is, ,9J_8. 
= the price of 1 lb. Then, ^ of ^9^U s. = ^gi.§ «•, the cost of 
i£ of a pound. ^§42 s. = 4 d. 3|^| I. q., as before. This pro- 
cess is called solving the question by analysis. 

After the same manner let the pupil solve the following ques- 
tions : 

2. If 7 lb. of sugar cost | of a dollar, what is that a pound ? 1. 
of I = how much ? What is it for 4 lb. ? 4 of | = how much 7 
What for 12 pounds 7 JUS. of | = how much 7 

Ans. to the last, tlT> 

3. If 6i yds. of cloth cost ft3, what cost 9^ yards 7 Ans. $4*269. 

4. If 2 oz. of silver cost S2'24, what costs | oz. 7 Ans. t'84. 
6. If i oz. costs tij, what costs 1 oz. 7 Ans. Sl'283. 
6. If i lb. less by 1 costs 13JL d., what costs 14 lb. less by 1 of 

S lb. 7 Ana. 4 £. 9 s. 9^ d. 

., 7. If i yd. cost • J, what will 40i yds. cost ? Ans. $69*062 -j— 

8. If J^_. of a ship costs $251, what is ^ of her worth 7 

Ans. «53'785-i-. 

9. At 3| £. per cwt., what will 9 J lb. cost 7 Ans. 6 s. 3JL. d. 

10. A merchant, owning 4 of a vessel, sold } of his share for 
•957; what was the vessel worth 7 An». $1794*6375. 

11. If I yd. costs A £., what wiU ^ of an ell Eng. !iOst7 

Ans. 17 8. 1 d. 26 q. 
' 12. A merchant bought a number of bales of velvet, each contain- 
ing 129XX yards, at the rate of $7 for 6 yards, and sold them out at 
the rate of $11 for 7 yards, and gained $200 by the bargam ; how 
many bales were there 7 ^ 

He gave i and sold for 41 of a dollar a yard ; hence find what 
he gained a yard, &c. Xivs. ^\»Sa"9k. 

13. If a staff, 6§ ft. in length, cast a s\iado^ v ^ 'srrx wyw ^v^s^ 
iv that steeple whose shadow measur^B \63 feeX A3ft». \^'S\^«»'^ 
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14. If 16 men finish a piece of work in 28| days, how long wiU it 
take 12 men to do the same work 7 

First find how long it would take I man to do it ; then 12 men 
will do it in JL of that time. Arts. 37X oays. 

15. How many pieces of merchandise, at 20| s. apiece, must be 
given for 240 pieces, at 12i s. apiece? Ana. 149 JUi 

16. How many yards of bocking[ that is l4 yd. wide will be suum- 
cient to line .20 yds. of camlet that is | of a 3rard wide ? 

First find the contents of the camlet in square measure ; then it 
will be easy to find how many yards in length of bocking that is 
\i yd. wide it will take to make the same quantity. 

Ans. 12 yards of bocking. 

17. If 1 4 yd. in breadth require 20i yds. in length to make a 
cloak, what in length that is | wide will be required to make the 
same 7 Ans. 34 1 yds. 

18. If 7 horses consume 2| tons of hay in 6 weeks, how many 
tons will 12 horses consume in 8 weeks 7 

If we knew how much 1 horse consumed in 1 week, it would be 
easy to find how much 12 horses would consume in 8 weeks. 

2| = JLl tons. If 7 horses consume JJL Kins in 6 weeks, 1 horse 
will consume 1. of Ji =s 1± of a ton in 6 weeks ; and if a horse 
consume 1.1 of a ton in 6 weeks, he will consume i of ±1. =s y 
of a ton in 1 week. 12 horses will consume 12 times -JUL = ±l2 
in 1 week, and in 8 weeks they will consume 8 times xik s= iJji 
Bss 63 tons, Ana. 

19. A man with his family, which in all were 6 persons, did 
usually drink 7| gallons of cider in 1 week ; how much will they 
drink in 22^ weeks when 3 persons more are added to the family 7 

Ans. 28oi gallons. 

20. If 9 students spend 10I.j£. in 18 days, how much will 20 
students spend in 30 days? Ana. 39 £. 18 s. 410. d. 

(to . 



DEOXBCAZi FRACTZOZrS. 

IT 66. We have seen, that an individual thing or number may 

he divided into any iium})cr of equal parts, and that these parts will 

be called halves, thirds, fourths, fifths, sixths, &c., according to the 

number of parts into which the thing or number may be divided ; 

and that each o( these parts may be agom da.V\^«\ Voxii %xv?j <^v.h.er 

number of equal parts, and so on. mcYv w^ w^«i^cKrrMtvna^ «t 

"•^i^for JhuMona. Th^iir denoxnmatow w* wA utjaStem^\SQX^wt\ 
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with every varying division of a unit. It is this circumstance which 
occasions the chief difliculty in the operations to be performed on 
them ; for when numbers are divided mto different kinds or parts, 
they cannot be so easily compared. This difficulty led to the in- 
vention of decimal fractions, m which an individual thing, or num- 
ber, is supposed to be divided first into ten equal parts, which will 
be tenths ; and each of these parts to be again divided into ten other 
equal parts, which will be hundredths f and each of these parts to 
be still further divided into ten other equal parts, which will be 
thousandths ; and so on. Such are called decimal JractionSf (from 
the Latin word decemy which signifies ten,) because they increase 
and decrease, in a tenfold proportion, in the same manner as whole 
numbers. 

IT C7m In this way of dividing a unit, it is evident, that the de- 
nominator to a decimal fraction will always be 10, 100. 1000, or 1 
with a number of ciphers annexed ; consequentlv, the denominator 
to a decimal fraction need not be expressed, for the numerator only, 
written with a point before it (') called the BcparairiXy is sufficient 
Df itself to express the true value. Thus, 

^ are written *6. 

■^^ '2^- 

-ms '«85- 

The denominator to a decimal fraction, although not expressed, is 

always understood, and is I with as many ciphers annexed as there 

are places in the numerator. Thus, *37G5 is a decimal consisting 

of4ipur places; consequently, 1 with four ciphers annexed (10000) is 

its proper denominator. Any decimal may be expressed in the fonn 

- of a common fraction by writing under it its proper denominator. 

Thus, '3765 expressed in the form of a common fraction, is 3.7.65 
'^ ' 1 • 

When whole numbers and decimals are expressed together, in the 
same number, it is called a mixed number. Thus. 25'63 is a mixed 
number, 25', or all the figures on the left hand of tne decimal point, 
being whole numbers, and *63, or aU the figures on the right hand 
of the decimal point, being decimals. 

The names of the places to ten-miilionths, ancL generally, how to 
read or write decimal fractions, may be seen from the table fol- 
lowing. 

From the table it will be seen, that the first figure on the right hand 
of the decimal point signifies so mzny tenth parts of a unit; the 
second figure, so many hundredth parts of a unit ; the third figure, 
so mBJiy thousandth parts of a unit, 6lc. It takes 10 thousandths to 
make 1 hundredth, 10 hundredths to make 1 tenth, and 10 tenths to 
make 1 unit, in the same manner as it takes 10 units to make 1 
ten, 10 tens to make 1 hundred, &c. Consequently, we may regard 
unity as a starting point, from whence wnole numljers proceed, con- 
tinually increasing- in a tenfold proportion towards the left nand, 
and decimals continually decreasing ^ in the same proportion, to- 
wards the right hand. But as decimals decte^'sct Vyw-axoa \Jcv^ tv^e*. 
hand, it follows, of course, that they incTcasQ Xo'w^iii^ ^^ VSx\iasA-v 
in the same mamier as whole numbers. 
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IT 68. The value of every figure is determined by its place 
fromtmt/s. Consequently, ciphers placed at the right Aanrf of de- 
cimals do not alter their value, since every significant figure con- 
tinues to possess the same place from unity. Thus, *5, '60, *500 are 
all of the same value, each being equal to ^, or i. 

But every cipher, placed at the left hand of decimal fractions, 
diminishes them tenfold, by removing the significant figures further 
from unity, and consequentlv making each part ten times as small. 
Thus, '5, '05, *005, are of different Value, *5 being equal to ^, or i ; 

*05 being equal to ^^, or ^1^ ; and '005 being equal to y^^, or 

Decimal fractions, having different denominators^ are readily re- 
duced to a common denomir ator^h^ atiivexiiv^ evp\vex* utitil they ar# 
eqml in number of places. TVius, ^5/0^/"a^^ ^;L\';^Sw;^cv^ 
'500, '060, '234, each of whicH has \000 fox ticoTMivoxi.^^ixQ^tt.aa.\.«t. 



T 69,70. ADDITION AND SVBTR ACTION OP DECIMALS. *0T 

IT 69- Decimals are read in the same manner as whole numbers, 
giving the name of the lowest denomination, or right hand figure, to 
the whole. Thus, *6853 (the lowest denomination, or right hand 
figure, being ten-thousandths) is read, 6853 ten -thousandths. 

Any whole number may evidently be reduced to decimal parts, 
that is, to tenths, hundredths, thousandths, &c. by annexing ciphers 
Thus, 25 is 250 tenths, 2500 hundredths, 25000 thousandths, &c. 
Consequently, any mixed number may be read together, giving it 
the name of the lowest denomination or right hand figure. Thus. 
25*63 may be read 2563 hundredths, and the whole may be expressea 
in the form of a common fraction, thus, -S-S 63^ 

The denominations in federal money are made to correspond to 
the decimal divisions of a unit now described, dollars being units 
or whole numbers, dimes tenths, cents hundredths, and mills thou- 
sandths of a dollar; consecjuently the expression of any sum in 
dollars, cents, and mills, is smiply the expression of a mixed num- 
ber in decimal firactions. 

Forty-six and seven-tenths = 46JL. = 46'7. 

Write the following numbers in the same manner: 

Eiditeen and thirty-four hundredths. 

Fifty -two and six hundredths. 

Nineteen and four hundred eighty-seven thousandths. 

Twenty and forty-two thousandths. * 

One and five thousandths. 

135 and 3784 ten-thousandths. 

9000 and 342 ten-thousandths. 

1 0000 and 15 ten-thousandths. 

974 and 102 millionths. 

320 and 3 tenths, 4 hundredths and 2 thousandths. 

500 and 5 hundred-thousandths. 

47 millionths. 

Four hundred and twenty-three thousandths. 



ADDITION AND SUBTRACTION OF DECIMAL FRAC- 

TIONS. 

IT 70- As the value of the parts in decimal fractions increases 
in the same proportion as units, tens, hundreds, &c.,and may be 
read together^ in the same manner as whole numbers, so, it is evi- 
dent that all the operations on decimal fractions mav be performed 
in the same manner as on whole numbers. The only difficulty, it 
any, that can arise, must be in finding where to place the decimal 
roint in the result. This, in addition and subtraction, is determined 
Dy the same rule ; consequently, they may be exhibited together. 

1. A man bought a barrel of flour for S8, a firkin of butter for 
i3'50, 7 pounds of sugar for 83^ cents, an o\HVtft o^ ^^Y^^\ ^w ^ 
cents ; what did he give for the whole 1 



108 ADDITION AND 6UBTB ACTION OF DECIMALS. H 70. 

OPERATION. 

13* = 8000 mills, or lOOOths of a dollar. 

3*S0 = 3500 mills, or lOOOths. 

*835 = 835 mills, or lOOOths. 

*06 =s 60 mills, or lOOOths. 



Ans. 912'395 = 12395 mills, or lOOOths. 

As the denominations of federal money correspond with the 

Sarts of decimsd fractions, so the rules for adding and subtracting 
ecimals are exactly the same as for the same operations in federal 
money. (See IT 28.) 

2. A man, owing tSTS, paid Sl76'75 ; how much did he then owe? 

OPERATION. 

8375' = 37500 cents, or lOOths of a dollar. 
175'76 = 17676 cents, or lOOths of a dollar. 



$199'25 =s 19925 cents, or lOOths. 

The operation is evidently the same as in subtraction of ^federal 
money. Wherefore, — in the addition and subtraction of decimal 
fractions, — Rule : Write the numbers under each other, tenths 
under tenths, hundredths under hundredths, according to the value 
of their places, and point off in the results as many places for deci- 
mals "^s are equal to the greatest number of decimal places in any 
of the given numbers. 

EXAMPLES FOR PRACTICE. 

3. A man sold wheat at several times as follows, viz. 13*25 
bushels ; 8'4 bushels : 23*051 bushels, 6 bushels, and *75 of a bushel; 
how much did he sell in the whole ? Ans. 51*451 bushels. 

4. What is the amount of 429, 21^^, 365^3^^, i^^ and lyj^ 2 

Ans. 808.JU3 , or 808' 143. 

6. What is the amount of 2 tenths, 80 hundredths, 89 thousandths, 
6 thousandths, 9 tenths, and 6 thousandths ? Ans. 2. 

6. What is the amount of three hundred twenty-nine, and seven 
ttnths ; thirty-seven and one hundred sixty-two thousandths, and 
sixteen hundredths? 

7. A man, owing $4316, paid S376'866; how much did he then 
owe? Ans. $3939*135. 

6. From thirtv-five thousand take thirty-five thousandths. _ 

Ans. 34999*965. 

9. From 5*83 take 4*2793. Ans. 1*5507! 

10. From 480 take 245*0076. Ans. 234*9925. 

11. What is tne difference between 1793*13 and 817*05693 ? 

Ans. 976*07307. 

12. From 4 ^g^ ake2-J^j.. Remainder, 1^^, or 1*93. 

13. W-oai IS tna amount of 29^, 374^^^, 97^?^5^3^, 315 

rrtK &" lad lOdnr Aus. 942*957009 



V71. MULTIPLICATION or DKClMALfl. tO§ 

MULTIPLICATION OP DECIMAL FRACTIONS. 

T 71a 1. How much hay in 7 loads, each containing 23^671 
«wt. 7 

OPERATIOIT 

83*671 cwt. as 23571 lOOOthfl of acwt. 
7 7 



Am, 1 64*997 cwt. ss 164997 lOOOtlis of acwt. 

We may here (IT 69) consider the multiplicand so many thou^ 
tandths oi* a cwt., and then the product will evidently he tAou- 
gandths, and will Ite reduced to a mixed or wiiole nunil*er hy pomt- 
ing oif 3 fij^res, that is, the same number as are in the multiplicand ; 
and as either factor may be made th6 multiplier, so, if the decimals 
had lieen in the mvltimier^ the same number of places must have 
been pointed off for aecimals. Hence it follows, toe must alwtww 
point off' in the product as many places for decimals as there are de- 
cimal places in both /actors, 

8. Multiply »76 by *25. 

OPERATION. In this example, we have 4 dechnal 

*75 places in both factors: we must therefore 

*25 point oif 4 places for clecimals in the pro- 

duct. The reason of pointing off this 

376 number may appear still more plain, if we 

150 consider the two factors as common or 

vulgar fractions. Thus, '75 is ^ly^, and 

1876. Pr«dua. % is ^ i now,^^ X^ = ^yi^ 

B3 4875, Ans, same as before. 
8. Multiply 426 by <03. 

OPERATION. Here, as the number of significant figures 

*125 in the protluct is not equal to the numl)er of 

'03 decimsus in lM)th factors, the deficiencv must 

— — — be supplied by prefixing ciphers, t6at is, 

HK)376 Prod. placing them at tne left hand. The correct- 
ness of the rule may appear from the follow- 
ing process: '126 is .^1^, and '03 is ^^^: now, ^\^ X ^^ 

B=s 3 7 5 ==s '00375, the same as before. 

These examples will be sufficient to establish the following 

RULE. 

In the midtipHcation of decimal fractions^ mtUtiphj as in whole 
numoers, and from the product point off so many figures for deeL" 
mals as there are decimal place$ in the multiplicand and iRuiiKp(<«r 
counted together^ and^ if there are not so mon-y Jigurea vtv \hfe t«^^ 
duef, supply the deficiency by prefixing ciphers. 



no Dirifliosr ot DXcniAUk \ 71, 78; 

EXAMPLES FOR PRACTICE. 

4. At •5<47 per yard, ivhat cost 8*3 yards of doth? 

Ana, t45<401. 
6. At S'07 per pound, ivhat cost 26'5 pounds of rice ? 

Ana. tl'SSS. 

6. If a barrel ocmtain 1*76 cwt. of flour, vhat will be the weight 
«r '63 of a barrel? Ana. 1 '1026 cwt. 

7. If a melon be worth t'OO, what is '7 of a melon worth ? 

Ant^^ 6^ cents. 

8. Multiply five hundredths by seyen thousandths. ^ ^ 

JProdud, <00035. 

9. What is <3 of 116? Ana. 34*8. 

10. What is '85 of 3672 ? Aw. 3121*2. 

1 1 . What is *37 of *0563 ? Ana. *Q20831. 

12. Multiply 572 by *68. Product, 331'76. 
18. Multiply eighty-six by four hundredths. Product, 3*44. 
14. Multiply *0062 by *000d, 

16. Multiply forty-seven tenths by one thousand eighty-six hun- 
dredths. 

Note. It has already been remaiked, (Note 2, Avoirdupois 
Weight,) that the hundred we^ht of 112 lbs. is going out of use, 
and that 2000 pounds are considered a ton. — tlO per ton (of 2000 
lbs.) is evidently 60 cents for 100 lbs. which is i cent, or 6 mills, for 
1 lb. Hence,— Having the toat per ton to find ^ coat for a 100 lbs. 
or, for 1 lb., — General Rule : Divide the cost per ton by 2, and 
the quotient, remembering to remove the separatrix one figure from 
Its natural place towards the left hand, wul express the cost for a 
100 lbs. or remove it three places, and it will express the cost for 
lib. 

16. At 913*50 per ton, what is that for 100 lbs. ? for 1 lb. 1 

•13'60 -^ 2 =s= 6*76 ; then removing the separatrix one place to the 
left. ('676 or '67 i^) gives Ana. 67 j^ cents, cost of 100 lbs. or removing 
it three places, ('006|) gives 6| mills, cost of 1 lb. 

17. At tl 1*40 per ton, what costs 3476 lbs. of hay ? 

•l 1*40 -f- ^i ^' «=: 67 cents cost per hundred. We may now re- 
duce the pounds (3476) to hundreds and decimals of a hundred, by 
pointing off the two right hand figures for decimals, thus, 34,76 hun- 
dreds. Then, 34*76 hundreds multiplied by 57 cents, the cost per 
hundred, pointing the product accoraing to rule, Multiplication of 
Decimals, (34*76 X *S7 =a 19'8132) gives the Ana. $19*81 +• 

18. At 37i cents per hundred what will be the cost of transporta- 
tion on 6863 lbs. that is, on 58*63 hundreds ? Ana. 21'98 4^ 



? DIVISION OP DECIMAL FRACTIONS. 

17/3. Multiplication is proved b^f division. We have seen, la 
multiplication, toat the decimal places VsiXlhfi v^fAxifiX io»&\. ^^iraya 
be eqaal to the number of dedinal places Vxi>X»m^xi^<ass^'MA. 
'Btukiplwr counted togeiber. TVia tonltipliGanil «3ea. issiu^YiMsi^ ts 



Y72* tamiojsf or dscimaut. Ill 

vrtmng multiplication, become the divisor and quotient in diTision, 
It follows of course, in division, that the number of decimal places in 
'- the divisor and quotient^ counted tog^her^ must always be equal to 
the number of decimxd places in the dividend. This will stilL fur- 
ther appear nom the eiamples and illustrations which follow. 

1. If 6 barrels of ftour cost $44'718, what is that a barrel? 

By taking away the decimal point, $44*718 as 44718 miHa, or 
lOOOths, which, divided by 6, the quotient is 7453 nulls, c=s •7*463, 
iheAnnoSK 

Or, retaining the decimal point, divide as in whole numbers. 

OPERATION. As the decimal places in the divisor and 

6)44*718 quotient, counted together, must be equal to 

tne number of decimal places in the divi- 

Ans, 7*453 dend, there being no decimals in the divisor^ 

— ^therefore point off three figures for deci- 
irtals in the qvuntienti equal to the number of decimals in the divi- 
dend, which brings us to the same result as before. 

2. At •4'75 a barrel for cider, how many barrels may be boughf 
ror«3L? 

In this example, there are decimals in the divisor, and non^ in 
the dividend. 94 '75 =3 475 cents, and t31. by annexing two ciphers, 
c= 3100 cents ; that is^ reduce the dividend to parts of the same de- 
nomination as the divisor. Then, it is plain, as many times as 476 
cents are contained in 3100 cents, so many barrels may bei)ought. 

475)3I00(624iI barrels, the AnsUTer; that is, 6 barrels and 2^iL 
2860 *^^ of another barrel. *^^ 

' But the remainder, 260, instead of being ex- 

pressed in the form of a common fraction, may b^ 
reduced to lOths by annexing a cipher, which j in 
etffect, is multipl3ring it by 10, and the division continued, placing 
the decimal point after tne 6. or whole ones already obtained^ to 
distinguish it from the decimals which are to follow. The pomts 
may m withdrawn or not from the divisor and dividend. 

OPESATION. 

4*76)31*00(6'626-|- barrels, the Answer: that is, 6 barrels and 
2850 ' 626 thousandths of another barrel. 

By annexing a cipher to the first remainder, 
2500 - ' ' ^ ' ^ -^^ -^. --.--. — 

2375 

1250 am^er cipher, is reduced to lOOtlu, and so 

960 on. « . 

The last remainder. 160, is ^if of a thou- 

3000 sandth part of a barrel, wlJch is of so trifling 

2860 a value as not to merit notice. 

If now we count the decimals in the diyi- 

160 dend, (for every cipher ann«»xed to the reniBin.- 

der is evidently to Vie co»\Mv\»^^^wac3^5^]^ 
dUridend,) we shail find them to be fitjc, "wYotNv c«rte«^xA&^««r^^ 
iiiimtera/decamalphices in the divisor axid<^c^«iVc»>^^ 
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SSI. 



IS ovrxnov or dscimaui. IT 72, 7S. 

8. Under IT 71, ex. 3, it was required to multiply '126 by *03| f be 
product was '00375. Taking this product for a aividend, let it lie 
required to divide *O0375 by '125. One operation will prove the 
other. Knowing that the number of decimal places in the quotient 
and divisor^ counted together, will be equal to the deemial places la 
the dividend, we may divide as in whole numbers, being careful to 
retain the decimal points in their proper places. Thns, 

OPKRATioN. The divisor, 125, in 376 goes 3 times, and 

*185)*Q0375<'03 no remainder. We have only tg^ place the 

875 decimal point in the quotient, and the work is 

^— done. There arie five decimal places in the 

000 dividend^ consequently th'Ye must l>e five in 

the divisor and quotient counted together; 

and, as there are three in the divisor/ there must he two in the €^uo- 

tient ; and, since we have but one figure in Uie quotient, the deficient 

cy must be supplied by prefixing a cipher. 

The operation by vulgar fractions will bring us to the same 
result. Thus, '126 is ^^f^fe' ^^ '^^'^^ " TTpih^Xf ' ^^^» 

before. 

IT 73* The foregoing examples and remarks are sufficient to 

establish the following 

In the dimsUm of decimal fradloms, divide as in whole nuinben, 
and from the rig-fit hand of the quotient point of as many Jijfitres 
for dedmals as the dedtnai fffures in the dividend exceed th/Me in 
the divisor i and if there dre not so many fgures in the qvoHad^ 
sumly the dej^dene^ by prefacing ciphers. 

If at any time there is a remainner, or if the decimal figures in 
the divisor exceed Uiosein the dividend^ ciphers may be annexed to 
the dividend or the remainder, and the quotient carried to any ne- 
eessary degree of exactness; but the ciphers annexed must be 
counted so many decimals of the dividend. 

EXAMPLES FOR PRACTICE. 

4. If t472'876 bc divided equally between 13 men, how much wiD 
each one received Ans. S36'3r6, 

6. At t.'76 per bushel, how many bushels of rye can be bought for 
•l41? Avs. 18B lAishels. 

6. At \2\ cents per lb., how many pounds of bolter may be 
bought for 837 ? Ans. 296 lb. 

7. At 64 cents apiece, how many oranges may be liought for t8 7 

Ans. 123 oranges. 

8. If '6 of a barrel of flour cost 96, what is that per barrel ? 

Ans. «8'333 -f-. 

9. Divided by 63'1. Quot. *037 4-. 
JO. Divide '012 by *005, Quol. 2^4. 

//. PiVide three thousandths Ivy foUT\«mdttA\\is. Q,wat. '075. 
IS. Pivide eighty-six tenths by nmexj-fout l\vQXMKB9Df^>2(A, 
18. Iftiw many times is * 17 coaumed Vxx ^'\ 



IT 74. BEDUCTION OF VULGAR FBACTX0N8. 113 

REDUCTION OP COMMON OR VULGAR FRACTIONS 

TO DECIMALS, 

IT 74. 1. A man has 4 ofa barrel of flour; what is that ex- 
pressed in decimal parts ? ^ 

As many times as tlie denominator of a fraction is contained in 
the numerator, so many whole ones are contained in the fraction. 
We can obtain no whole ones in 4) because the denominator is not 
contained in the numerator. We ° may, however, reduce the nume- 
rator to tenthSf (IT 72, ex. 2,) by annexing a cipher to it, (which, in 
effect, is multiplying it by 10,) making 40 tentlis, or 4'0. Then, as 
many times as the denominator, 5, is contained in 40, so many terUhB 
are contained in the fraction. 6 into 40 goes 8 times, and no remain- 
der. Ans, '8 of a bushel. 

2. Express | of a dollar in decimal parts. 

The numerator, 3, reduced to tenths, is ^, 3'0, which, divided by 
the denominator, 4, the quotient is 7 tenths, and a remainder of 2. 
This remainder must now be reduced to hundredths^ by annexing an- 
other cipher, making 20 hundredths. Then, as many times as the 
denominator, 4, is contained in 20, so many hundredths also may be 
obtained. 4 into 20 goes 5 times, and no remainder. | of a dollari 
therefore, reduced to decimals, is 7 tenths and 5 hundredths, that is, 
*75 of a dollar. 

The operation may be presented in form as follows : 

Num, 
Denom, 4 ) 3'0 ( '76 ofa dollar, the Answer, 
2d 

20 



3. Reduce JL to a decmial fraction. 

The numerator must be reduced to hundredths^ by annexing two 
ciphers, before the division can begin. 

66 ) 4'00 ( *0606 -|-, the Answer, 
396 



400 As there can be no tenths^ a cipher mnst be 

396 placed in the quotient, in tenth's place. 



Note. ^ cannot be reduced exactly; for, however long the di- 
irision be continued, there will still be a remainder.* It is suflicient- 



• Decimal figures, which continually repeal, \\V» 'Q^ \w SXC\^ «axK^'«k^'«» 
called Repetends, or Circulating Dec\ma.\a. \^ otvV^ ^^^ •^'**'^l!SSf f^\j^ 
'3333 or 'f777, Sec, it i^ called % sinsU repctend. M t«o vix ^^J^^^t*. 
circuiau altemately, as ^060606. •aaAim'Ja^, &&„VL \» caSX^W'*' wtov« 



114 SEDUCTION OF YUL6AB FnACTlON0. ^7 » 

hr exact for most purposes, if the decimal be exteaded to thzee or 
lour places. 

From the forgoing examples, we may deduce the following ge- 
neral Rule : — To reduce a common to a decimal fraction^ — Annex 
one or more ciphers^ as may be necessary^ to the numerator^ and di- 
vide a by the denominator. JJthen there be a remainder ^ annex an- 
other cipher, and divide as be/ore, and so continue to do so long" as 
there shcUl continiie to be a remainder, or until thejraction shall be 
reduced to any necessary degree oj" exactness. The quotient will be 
the decimal required, which must consist of as many decimal places 
as there are ciphers annexed to the numerator ; and, if there are not 
so many fibres in the quotient, the deficiency must be supplied by 
prefixing ciphers. 

EXAMPLES FOR PRACmCE. 

4. Reduce J, i, JiJL, and . A - to decimals. 

3' ?Y\y' TTJ7 ^„^, .5 . .25 . *025 ; '00797 +. 

6. Reduce |J, ^3^, ^^^, and ^i^l^^ to decimals. 

Ans. '692 + ; '003 ; '0028 +; '000X83 4% 

6. Reduce |J|, ^o^^ ^^J^ to decimals. 

7. Reduce I, ^, ^1^, i, I ^, ^^, ^^ to decimals. 

8. R«iuce J, t, I, I, I, ^, I, 2V» A» fV *° decimals. 
* ' ■ \ ■ ' 

ptitend. If other figures arise before those which cirdulate, as *743333, *143- 
010101, Sec, the decimal ia caUe4 a mixed repetend, 

A single repetend ia denoted by writing only the drcukuing figure with 
a point over it : thus, '3, signifies that the 3 is to be continually repeated, form* 
ing an infinite or never-ending series of 3s. 

A compound repetend is denoted by a point over the first and last repeat- 
ing ./JgT^re: thus, *234 signifies that 234 is to be continually repeated. 

It may not be amiss here to show how the value of any repetend may be 
found, or, in other words, how it may be reduced to its equivalent vulgar 
ffXLciion. 

If we attempt to reduce X to a decimal^ we obtain a continual repetition of 

the figure 1 ; thus, '1 1 1 1 1, that b, the repetend *l. The value of the repe'lend 

'I, then, is 1. ; the value of '222, Sec, the repetend '2, will evidently be tvficetM 

much, that is, Z. In the same manner, '3 = ^, and '4 -s:kt and '5 -= A. 

and 80 on to 9, which r= ■£ = 1* 

1 . What is the value of '8 7 Ans. 8 ^ 

2. What is the value of 's ? Ans. 6 = 2. What is the value of«3 ? 

of .7? of .4? of .3? of '9? of'i? 

If _L. be reduced lo a decimal, it produces '0)0101, or the repetend 61. 
The repetend nn, boing 2 times aa much, must be JL., and *ia = -SLt and 
*4a being 48 times « much, must be ^3 , and *ii =: 7 4, &C. 



IT 75. 
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REDUCTION OF DECIMAL FRACTIONS. 

IT 75 . Fractions, we have seen^ (IT 63,) like integers^ are re- 
duced from low to higher denominations by division^ and from high 
to lower denominations by muUiplicalion, 



To reduce a compound number 
to a decimal of ike highest deno- 
mincUion. 

1 . Reduce 7 s. 6 d. to the deci- 
mal of a Dound. 

6 d. reduced ta the decimal of 
a shilhng, that is, divided by 12, 
is '5 s., which annexed to the 7 
s. makin? 7'5 s., and divided by 
20, is '375 £. the Ans. 

The process may be presented 
in Ibrm of a rulej tlius : — Divide 
the laieest denomination given, 
annexing to it one or more ci- 
phers, as may be necessary, by 
tlmt number which it takes of the 
same -to make one of the next 
higher denomination, and annex 
the quotient, as a decimal, to that 
higher denomination; so conti- 
nue to do, mitil the whole shall 



To reduce the decimal qf a 
higher denomination to integers 
of lower denominations, 

2. Reduce '375 £. to integers 
of lower denominations. 

'375 £. reduced to shillings, 
that is, multiplied by 20, is 7'50 
s. ; then the /rac/iona/ part, '60 
s., reduced to pence, that is, mul- 
tiplied by 12, is 6 d. 

Ans. 7 8. 6 d. 

That is, — Multiply the given 
decimal by that numner which it 
takes of the next lower denomina- 
tion to make one of this higher, 
and from the right hand of the 
product point off as many figures 
for decimals as there are figures 
in the given decimal, and so conti- 
nue to do through all the denomi- 
nations ; the several numbers at 



If 



^ii 



be reduced to a decimal, it produces t^A ; consequently 'boi =3 



2 , and '63V = tA7w' *"^ *^ = ii^' ^' ^ ***'" principle will apply 
to any number of places, we have this general Rvls for reducing a circur 
luting decimal to a vulgar fraction,— Make the given repetend the nth 
tnerator, and the denominator will be as many 9a as there are rotating 
fgurcs, 

%, What is the vulgar fraction equivalent to «Wi? ><«*• Jft4. 

4. What is the value of •ix&} — — »l)ii 1 'Sa-il 'bioal ? '2463 ? 

6. What is the value of '43 ' 

In this fraction, the repetend begins fai the second place, or pl^ce of hun* 
dredths. The first figure, 4, is _jL., and the repetend, 3, is 3. of 1 . that Is^ 
^; these two parts must be added together. JL. -h ^ '^ S^R '^ 44 
Ana. Hence, to find the value of a mixed repetend, — ^Find the value of the 
two parts, separately, and add them together. 

6. What is the value o(*iS3? t^ ^ 4" tr^w = ^3 8 

7. What is the value of «fl047 J 

8. What is the value of *i3d? — nfi? m*^? 

It is plain, that circulates mav be added, subiracted, multiplied, and divi 
tfed, by first reducing them to Uwtr equivaltat wdipirjmtiona. 
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SEDUCTION OF DECIMAL FRACTIONS. 



IT 75, 76. 



be reduced to the decimal requir- 
ed. 



EXAMPLES FOR PRACTICE. 

3. Reduce 1 oz. 10 pwt. to the 
fraction of a pound. 

OPERATION. 

20) lO'O pwt. 



12 ) 1'5 oz. 



'125 lb. Aju. 



1% qrs. 



to 



6. Reduce 4 cwt. 
the decimal of a ton. 

Note. 22. = 2'6. 

7. Reduce 38 gals. 3*62 qts. of 
beer to the decimal of a hhd. 

9. Reduce 1 qr. 2 n. to the de- 
cimal of a yard. 

11. Reduce 17 h. 6 m. 43 sec. 
to the decimal of a day. 

13. Reduce 21s. 10$ d. to the 
decimal of a guinea. 

15. Reduce 3 cwt. qr. 7 lbs. 
8 oz. Ui the decimal of a ton. 



the lefl hand of the decimal points 
will lie the value of the fraction 
in the proper denominations. 

EXAMPLES FOR PRACTICE. 

4. Reduce *125 lbs. Trojr to in- 
tegers of lower deuonunations. 

OPERATION. 

lb. *125 
12 

oz. I'SOO 
20 

pwt. 10*000 Ans. 1 oz. 10 pwt. 

6. What is the value of *2326 
of a ton? ^ 

8. What is the value of *72 hhd. 
of beer ? 

10. What is the value of '375 
of a yard ? 

12. What is the value of *713 
of a day ? 

14. What is the value of '78125 
of a guinea ? 

16. What is the value of *16- 
334821 of a ton 7 



Let the pupil be required to reverse and prove the following ex- 
amples : 

17. Reduce 4 rods to the decimal of an acre. 

18. What is the value of '7 of a lb. of silver? 

19. Reduce 18 hours 15 m. 50'4 sec. to the decimal of a day. 

20. What is the value of *67 of a league? 

21. Reduce 10 s. 9^ d. to the fraction of a pound. 

IT 76. There is a method of reducing shillings, pence and far- 
thing to the decimal of a pound, by inspection, more simple and 
concise than the foregoing. The reasoning in relation to it is as fol- 
• lows : 

-1 of 20 s. is 2 s. ; therefore, every 2 s. is J^i or U £. Every 

shilling is ^ = y^^» or '06 £. Pence are readily reduced to fiir- 

things. Every farthing is -.JL^ £. Had it so happened, that 1000 

farthings, instead of 960, had made a pound, then eveiy farthing 

would have been i _, or, '001 £. But 960 increased by ^ part 

ofitselfis 1000 \ consequently, ^\ {arVVutv^^^ w^ ^TaR,\\^ — 2 5_^ or, 

'025 £., and 48 farthings are cxacXVv rr^^~i ox^Q^*i £. ^\vsa^^^^ 

if the aiunber of iJEuthings, in lhe^N«a i^«no& %3a^fex:^iaa:^^\»tMff% 
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than 12, JL. part wiU te more than ^ ; therefore, add 1 to thein 

il'they be more than 36, JL. port will be more than Ij ; therefore, ad<f 

2 to them : then call them so maay thousandths, and the result wil\ 

be correct withm less tlian i of-_i- -.of a pound. Thus,' 17 s. 54 

d. is reduced to the decimal/of a pound as follows : 16 s. i= '8 j£. 

and 1 s. = '05 £., Then, S| d. =sr 23 farthings, which, increased by 

1, (the number being more than 12, but not exceeding 36,) is '024 j6,, 

and the whole is 'S74 £.' the Am. 

Wherefore,/© redxux ekilUnja^i^ pence and Jhrthiti^t to the decimal 
qf a pound by inspection^ — CaJ.1 etery two shiiiinffs one tenth of a 
pound ; every, odd tthilling^fite hundredths; and the niimtfer of Jar* 
thing-Sf in the given pence and farthings ^ so many thousandths, add' 
ing one if the number te more than twelve and not exceeding thirty-^ 
HXf and two if the number be more than tiwrty-six. 

V 77 • Reasoning as above, the result, or the three first fibres 
in any decimal of a pound, Aiay readily be r^uced liack to sfaillin^S| 
pence _and farthing by inspection. Double the f,rst figu re, or tenths, 
for shillings, and, if the second fi^re, or hundredths, htijipe. or more 
than tive^ reckon ano//ier shilling ; then, after the five is deducted, 
call the figures in the second and thiro^ place so many farthings, 
abating one whea they are-aboye twelvcj^and ^u?o when above thirty- 
six, and the result will be the answt^r, sufficiently exact for ail prdc- 
ticaf purposes. Thus, to hud the value of '876 X. by inspection :-<- 

*8 ' tenths of a pound . . • . . .' • == 16 shillings. 
*05 hundredths of a pound . . . • . = i shilling. 
'U26 thousandths,^ abating l,=s 26 farthings • b» Os. 64 d. 

'876 of a pound ... • • • • • • ess 17 s. 64 d. 

EXAMPLES FOR PRACTICE. 

1. Find, by inspection, the decimal expressions of 9 a. 7<1., and 
12 s. Old. il/i«. '47» £., and '603 X. 

2. Fmd, by inspection, the value ^f^523 £.y and '694 X. 

il7i5. 10s. 6i.d, and 13 s. lOi d. 

3. Reduce to decimals, by inspection, the following sums, and find 
their amount, viz. 15 s. 3 d. ; S s. U^ d. ; 10 s. 64 d. ; I s. Sjfc d. ; 
I d., and 24 d. Amount^ £VS'i3, 

4. Find the value of '47 £, 

Note. When the decimal has but tico figu.'d8, after taking out the 
shillings, the remainder, to be reduced to tTwusamtths, will reqtiire a 
cipher to be annexed to the right hand, or supposed lo fie so. 

Ans. 9 s. 4| d. 

6. Valiie the following decimals, by fnspection, and find titeir 
ainount, viz. *7S6 £. j '367 £, j '916 £,) *74 £. ; '5 £. ; '20 £. ; '09 
4. ;i— d'OOSX. A3«.'ii..vi^.vv^ 
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SUPPLEMENT TO DECIMAL FRACTIONS. 

QUESTIONS. 

1. What are decimal fractions? 2. Whence is tlie term deiired ? 
t. How do decimal differ from common fractions? 4; How are 
deemial fractions written ? 5. How can the proper denominator to 
a decimal fraction be known, if it be not expressed? 6. How is 
the value of every fieure determined ? 7. What does the Jfirst figure 

on the right hand ofthe decimal point signify? the second 

figure? ^ third figure? * — fourth figure? 8. How do 

ciphers, placed at the rig-ht hand of decimals, afiect their value ? 9. 
Placed at the left hand, how do they affect their value? 10. How 
are decunals read ? 11. How axe decimal fractions, having diffe- 
Tent denominators, reduced to a common denominator? 12. What 
is a mixed number ? 13. How may any whole number be reduced 
to decimal parts? 14. How can any mixed number be read toge- 
ther, and the whole expressed in the form of a common' fraction? 
16. What is observed resnecting the denominatiorts in federal mo- 
ney ? 16. What is the rule for addition and subtraction of decimals, 
particularly as respects placing the decimal points in the results? 

— — ^multiplication? division? 17. How is a common 

or vulgar fraction reduced to a decimal ? 18. What is the rule for 
reducing a compound number to a decimal of the highest denomina- 
tion contained m it ? 19. What is the rule for finding the value of 
any idven decimal of a higher denomination in terms of a lower? 
20. What is the rule for reducing shillings, pence and farthings to 
the decimal of a pound, by inspection ? 21 . What is the reasoning 
in relation to this rule ? 22. How may the three first figures of any. 
decimal of a pound be reduced to shillings, pence and larthings, by 
istspedion? 

EXERCISES. 

1. A merchant had several remnants of. cloth, measazing as fol- 
lows, viz. : . 

nvds. 1. "Royr many yards in the whole, and what would thft 



6* 



whole come to at $3*67 per yard? 



. Note. Reduce the common firac^tions to decimals. 
Do the same wherever they oocor in the examples which 
follow. 

Am. 36*475 yards. •133'863 4-, cost. 



n 

8i 

3jV 

2. From a piece of cloth, containing 36| yards, a merchant sold, 
at one time, 7^^ yds., and, at another time, 12| yds. $ how much of 
the cloth had he left? Ans. W7 yds. 

3. A farmer bought 7 yards of broadcloth for 8-^ £. ; a barrel d 
floarfor 2JL £, ; a cask of lime for \^ £., and 7 lbs. rice for JL 

-£. / he paid l ton of hay, at 3 J^ £., \ ww «X ^\ £., %sA^^ \»i. 
lance in pork at JL £, per lb. ; now maii^ ^«» ^!aftY«sa^ ^IVs^iX 
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N<^, . In reducme the common fractions in this exam][^, it viU 
be suMciently exact a Uie decimal be extended to three places. 

Ans.loSjkVb* 

^ 4.' At I2| cents per lb. what will 37| lbs. of batter cost? 

Ans, •4*718|. 
6. At tir'az per ton ibr hay, what wiU llf tons cost ? 

Ans. •201<92|. 

6. The above example reversed. At t201'92| for n| tons of hay, 

what is that per ton ? ^na. I^17'37. 

7^ If '45 oi a ton of hay cost #9, what is that per ton? Qm»uU 

ires. An8.$2Q. 

8. At ^4 of a dollar a gallon, what will *26 of a gallon of molasses 
cost ? Ans. n. 

9. At 19 per cwt., what will 7 cwt. 3 qrs. 16 lbs. of sugar cost ? 

Note. Reduce the 3 qrs. 16 lbs. to the decimal of a cwt., extend- 
ing the decimal in this, and the examjdes which follow, to fovr 
jdaces. - Ans. 71*036 •+-. 

10. At #69*876 for 6 cwt. 1 qr. 14 lbs. ofraisinB, what is that per 
cwt ? Ans ftl3 

1 1 . What will 2300 lbs. of hay oome to at 7 milk per lb. ? 

A7». tl6'10. 

12. What will 766i lbs. of coffee oome to, at 16 cents per lb. ? 

Ans. 1137*79. 

13. What will 12 gals. 3 qts. 1 pt. of gin cost, at 28 cents per 
quart ? ^ 

Note. Reduce the whole quantity to quarts and the decimal of m 
quart. iin«. il4'42. 

14. Bought 16 yluds 2 qrs. 3 na. of broadcloth, for tl00*125 $ what 
was that per yard? Ans. $6. 

15. At il/92 per bushel, how much wheat may be bouffht for t*72. 

Ans. 1 peck 4 quarts. 

16. At t92'72 per Urn, how much iron may be purchased for 
#60*268? A?w. 13cwt. 

17. Bought a load of hay for #9*17, paying at the rate of tl 6 per 
ton; what wa» the weight of the hay? Ans. 1 1 cwt. 1 qr. 23 Ids. 

16. At •302*4 per tun, what will 1 hhd. 16 gak. 3 qts. of wine 
cost? An«. #94*60. 

19. 7%e above reversed. At 994*60 for 1 hhd. 16 gals. 3 qts. of 
wine, what is that per tun 7 Aim. 1302*4. 

Note. The following examples reciprocally prove each other, ex- 
cepting when there are some fractional losses, as explained aboye. 
and even then the results will be sufficiently exact for all practical 
purposes. If, however, greater exactness be required, the dedmaU 
must be extenaed to a greater number of places. 

20. At il*80 for 34 qts. of wine, I 21. At 92*216 per gal., whal 
what is that per gal, 7 cost 3^ qts, 7 

22. If i of a ton of potaahes\ 2^. kx%^^'l^ -^Nmbl 1^^ -^v 
toet$eo'46lwbMt »• that per Uln7\«Bhes^^Y»xVai^«S.^^s«^^««^^ 
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24. If *8 of a yard 
of cloth cost $2, what 
is that per yard ? 

27. If 14 c¥rt. of pot- 
ashes cost 19 i.'. 5 s., 
what is that per ton 7 



29. If a yard of cloth 
cost 92 5, what will '8 
of a yard cost ? 

28. If a ton of pot- 
ashes cost 27 £. 10 s. 
what will 14 cwt. 
cost? 



26. Att2'6peryard4 
how much cloth may 
lie purchased for 62? 

29, At 27 £, 10 s.y 
a ton for potashes, 
wliat quautitv may he 
bought for 19 X. 8 9.? 



Note. After the same manner let the pupil reverse and prove ihB 
following examples : 

30. At $18'60 per ton, how much hay may \te bought for 1 1 2*0251 

31. What will 3 qrs. 2 na. of hroadcloth cost, at S6 per yard ? 

32. At $22' 10 for transportation of 65 cwt. 46 miles, what is that 
per ton 1 

33. Bought a silver cup, wnighing:9 oz. 4 pwt^ 16 grs., for 3 £. 9 
B. 3 d. 33 q. ; what was that per ounce? 

34. Bought 9 chests of tea, each weighing 3 cwt. 2 qrs. 21 ibs.,«t 
4 ii. 9 8. per cwt. ; what came they to / 

35. If 5 acres 1 rood produt:e^6 quarters 2 bushels of wheat, how 
many acres will be required to produce t7 quarters 4 bushels ? 

Note. The above example will require two operations, for which 
consult V 65, ex. I. - 

36. A lady purchased a gold ring, giving at the rate of 920 pet 
ounce ; she paid for the ring $1*25 ; now much did it weigh ? 



Rz;DiroTXo»r or oxr&Rsirczss. 

7 78 « Previous tcr tlie act of Congress, in 1786, establishinff 
federal money, ail calculations in money, throughout the Unitea 
States, were made in pounds, shillings, pence and farthings, th« 
same as in England. But these denominations, although (^ 
innamet were difierent in value in different countries. 

Thus, i dollar is reckoned in 
England, 4 s. 6 d., called English or sterling' money. 

No"vS^S«""fa, |»...caUedam«toc«nency. 

The New Eng- 
land States, 
Virginia, > ^ *•> called New England camasj* 

Kentucky, and 
Tennessee, 



New York, ) 

Ohio, and > 8 8., caUfid NeiB Yotk cQxt«uei. 
A. Carolina, ) 



T 78. KxrucTioir of cuBssKciKi. ' fit 

New Jersey, ") 

Ddaw^ileri^d r*'^ d-' "^^^ P««wy/paniacunrency. ^ 
Maryiaiid, J . ' 

Gel^a,'"* *"*^ 1 4 s. 8 d.. cuUed G«>r^ carrcncv. 

I. iCeUuce 6 £. 11 s. 64 d. to federal money.' 

Sole. To reduce pounds, shillings, pence and farthings, in either 
of the above-nained currencies, to iederal nion^iy, — First, reduce the 
siiiiliugM, pence and laniiings (if any l>e co.itained hi the given sum) 
to the decimal oj a pound by ijispeclunif as already taught, IT 76. 

6 X. 1 1 s. 64 d. = £6'576. 

Ez7GLisH MoNBY. Now, supposin^f the ahore sum to be English 
money, — i £, ts 20 s. = 240 pence,, in aJl the above current ies. 1 
dollar, in English money, is reckoned 4 s. 6 d. s= 54 pence, that is, 
^ *_ = 9 of I pound. Now, as many times as ^ , the fractioiL 

which I dollar is of 1 pound, English money, is contained in i!6'576, 
BO many dollars, it is evident, tneie n.ust he; that is, — I'o reduce 
£ingLi$h to federal moneys — divide the given sum by JL, the quo- 
tient will be federal money. *** 

X6'576 EbgUsh money. Note, It will he recoi- 

s 40 lected, to divide by a 

fraction, we nmltiply by 

9 ) 263*040 the denominator, and di- 

^ — - — vide the product by the ' 

29'226| federal money, Answer, numerator. 

Cakada Currency. Supposing; , the above sum to be Canada 
currency, — 1 dollar, in this currency, is 5 s. =» 60 pence, that is, ^ 0_ 

=s 4 of 1 pound. Therefore, — To reduce Canada currencv to federal 
money y — ^l)ivide the given sum by 4, and the quotient wiU be federal 
money ; or, which is the same thing, multiply the given sum by 4. 

j£6'676 Canada currency. 
4 . 

|26'304 federal money, Answer^ 

New England Currency. ) dollar, in thiscmrrency, is 6 s. ■■ 
72 pence, that is, JUL = JL, or '8 of a pound. Thcreibre,— ^ r«- , 
duce New EngUmd currency to federal money f^DVtiA» the gtvea 
samby.*8. 

*3 ) £6'676 New England ^nmrency. 

$2 1 '92 federal money, AnnDer, 
New York Cvrr ency. I dollar, in vka* c\wx«ttCi ^ S» ^ %. -ca^^ 
jptmce, that is, ^ as ^, or »4 of a pound. tV««fof»<— 1^ Tt*b«* 
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«4 ) £6*576 New York cunenqr. 

- tl6'44 federal money, iinnffer. 

Pkknstlyakia CiriiiiBNCT. 1 dollar, in this currency, 16 7 8. 6 
d. SB 90 pence, that is ^9 sss | of a pound. Therefore,— 7b redum 

JPemuylvcmia evrrency tofed£Tal moneys — Divide by |, that is, xniit 
tiply the giren sum by 8, and divide the product by 8. 

j£6<676 Pennsylvania currency* 
8 



3)62<608 

•17*536 fedmal money, iitistosr. 

Geoboia Cubbbkcy. 1 dollar, Georgia currenor, is 4 s. 8 d. as 
66 pence, that is, Ji.6 ss jr of a pound. Therefore,— Tb reduoB 

Oeor^fia currency to federal money ^ — ^Divide by tqf, that is, multiply 
the given sum by 30, and divide tne product by 7. 

j£6*676 Georgia currency. 
30 



7 ) 197'280 

t28*182|. federal money, iltutMr. 

Frmn the foregoing examples, we derive the following eenen* 
Rulb : — To reduce SSngliah money, and the ewrrendes cj Canada 
and the several staies^ to federal 7?ioney,— ^FirsS, reduce the shilliuj^, 
&c., if any in the given sum, to the decimal of a pound : this bemg 
done, divide the given sum by such fraclioaal piart as 1 dollar, in tba 
given currency, is a fractional part of I pound. 

EXAMPLES FOR PRACTICE. 

2. Reduce 125 £., m each of the before named currencies, to fede- 
lal money. 

' 125 £. English money, is tSSe^SSSA. 

' tSOO. " 



ilfisvert, < 



125 £. Canada currentry, ... 

125 £, New England currency, ... % 416*666|. 

125 £. New York currency, ' ... t312'50. 

125 £, Pennsylvania currency, ... i 333'333|. 

* 125 £. Georgia currency, ... i535'7142, 

3. Reduce 1 f . 6 d., in the several currencies, to federal money. 

Anewers^' 
currency, 
currency, 
currency, it is i'321^. 

4. Reduce 75 £. 15 s., in the seven! cQXT«ndes,to federal money. 
6. Hedace 18 £. s. 8| d., in tVie se^en\ c»LXt«'Qsi«&^ \» ^^<sni 
money, 
9' Beduoe 4i cl.| in the aevenl canvnidQA^xo t«^«ti^ \c«s&^. 




•I18'd6, changed to 
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7. Bedocti 36 £. 3 8. 74 d., in the sereral carvendes, to ledenl 
money. 

rencies, reveroe the process in the foregoing operations ; that iS)— > 
Multiply \\ie given sum in federal money by such fractional part as 
1 dollar, in that currency to which you would reduce it, is of 1 pound. 
The product will be the answer in pounds, and decimals of a pOund| 
whicn must be reduced to shillings, pence and farthings, by vnapec 
Umtf as already iaug'fU, IT 77. 

BZAMH/ES FOR PRACllCB. 

1. Eedooo 1118*26 te the seTeral bef<»e named cOrrendes. 

'English money, is 26 

danada currency, ... 20 
N. England currency, ... 35 
New York currency, ... 47 
Pennsylvania currency, ... 44 

, Geoi^a currency, .^ 27 

2. Change 9260 to the several currencies.. 

3. Change 56 cents to the several currencies. 

4. Change 646*12^ to the several currendes. 

IT 80 « It may sometimes be required to reduce one cmrency to 
ihe par, or equality of altother currency^ 

1. Reduce 35 £. 6 s. 8 d., English znoney, to New Enghmd ccff- 
lency. 

#1 is 4 s. 6 d. SSI 64 d. EttgUih money, 91 is 6 s. a 72 d. New 
England cwrrevjcu ; that is, the value of any number of pounds, 
shillings, pence, &c., English money, is X^ ss £ of the same in N. 

England currency; consequently, — To reduce EkiffHsh money to N. 
JEnffland currency , — ^Multiply by 4, or, w^ch is the same, mcrease 
it by ^ part of itself. Thus, ' 

Xi 8, d, ^, 
3 ) 36 6 8 English money, is 
. 11 15 6 2 



•• 


d. 


12 


Ik. 


11 


8. 


9 


6. 


6 


0. 


6 


loi. 


U 


91. 



47 2 2 2 New England currency, answer. 

Hence we have this general Ritle for finding a imdtipHer to re« 
dace any currency to the par of another : 

Make 9i in pence, of the currency to be redueed, the denominator 
of a firaction, over which write 91 vipeneej of the currency to which 
it is to be reduced, for a numerator. This fraction may then be re- 
duced to its lowest terms before multiplying. 

On the same prindples, let the pupil form for himself mtdtipHero^ 
by which 

To reduce English money to CanadeL,'^. Yox)s-j'S«K»sf£:wisJ2»^ «fi^ 
Georgia currencies. _ _. -« >- 

».• Canadacurrenc^loRiigUs\i, 'Kc^^x^^^^>^'**^^'**^ 

Pennsylvama, and GteoT|pa.cMXtEBK\«k« 



> 
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To reduoe N. England curzency to Canadft} N, Yotk, Peuisyhranxa, 
and Georgia currencies. 

^, N. York curieiicy to English) Caii«da|N.I*}iigiand, Penn- 
sylvania and Georgia curr^ucies. 

••• ••...... Peunsyivauia currency tu HUigUsh) Canada, N^ England, 

N. York, and Ge<irgia currencies. 

••• •.^..«., Georgia cunrenv)' to English, Canada, N. England, N« 
York, and rennsylvaiiia curreneies. 

Baiea at teJiiek th^/olUywing^ foreign coins art t^nuUed ai the Cub* 

torn HovM&i of me United Stace$M 

Livre of Prance, • • . • • ^ • • # *Id4. 

Franc do.' • . • * • • • *18|» 

Stiver Roul lie of Ilne^ia • • . » • • *75. 

Florin or Guilder of the United NetherUioffll, • • • ^o. 

Mitrk Bai.ko of Hanil>urg;h, • • • • t 'S:^. 

Beal of Plate ot Spain, • • • • • • MO. 

Real of Vellonofdo. • . • • • 8*65. 

Milrea of Portugal, • • • • •, • ti^SI. 

Taleof China, • . ••• • ti'48. 

Pagodr of India, • . ; * . . •t*84. 

Rupee of Bengal, • .* • • • • • <60. 

2. Reduce 87(^4 litres to federal mmiet. 

3. Reduce 10,000 franes to federal Biotiey* 

. 4. Reduce 2d0,rU0 florins to lederol xaaOBf* 
6. In llOOO, how many francs? 



IT 81* Interest fs an allowance made by a debtor to a creditor 
for the use of nionev. It is coiiipuied aJ a certain number of dollars 
for the use of each bondre<t dotrurs, or so many (KUindb for each hun- 
dred pounds, &c. one year, and in the same proportion for a greater 
Of less sum, or for a longer or shoner time. 

The number of dollars so paid for ihc use of a hundred dollars, one 
year, is called the rate percent, or per centum ; tae words per cent. 
- ot per centum signifying by the kundreiL 

The highest rate allowed by law in the New England States, is 6 
per cent. J* that is, 6 dollars foi a umtioUa.'s, 6 cents for a 100 cents, 
6 p«>ULds for a 100, &«. ; in other wonls, 6 ^ of the sum lent or due 

h paid for the use of it one year. This is called le/iftd interesty and - 
will here be understtMKl when no oilier rat»f js menlio«i«id. 

Lei us suppose the su»n lent, or due, to l»e Jr. Tiie KiOth part of 
•l, or ^1 of a dollar, is 1 cent, and 6 of a dollair, the Tegal inte- 
rest, is 6 cents, which, written as a decinial fraction, is expressed 
thus, .- \ . . • , . . • '06. 

• la the state of New York, 7 per cwu W \3Rft\»saX\sA«TOA.*, Nxv^»i>»sA* 
tiitf i^ai lotojrest if 5 p«r £«ofc 

■> 

\ - ■ ■ ' ^ ■ .X 
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So of any other rate per cent. 

1 per cent., expressed as a common iraction, is -J-. ; de- 
cimally, . . . . .*''*'. *01. 
i per cent, is a half of 1 per cent., that is, • • '005. 
i per cent, is a fourth ofl per cent., that is, • • '0025. 

1 per cent is 3 times 4 per cent., that is, • . *0075. 

Aute The rate per ceiit. is a decimal carried Uihoo placesy that 
is, to haruiTcdiks; all decimal expressions lower than nundredths 
are part» uf 1 per cent. Sl per cent., for instance, is '626 of 1 per 
cent., that is, '00625. * 

Write 2i per cent, as a decimal fraction. 

2 per cent, is '02, and i per cent, is '005. Ans, '025. 
Write 4 per cent, as a decimal fraction. — — 4i per cent. 

4 % per cent. 5 per cent. 74 per cent. 



8 per cent. 8| per cent. 9 per cent. 9i per 

cent. 10 per cent. (10 per cent, is JJL; decimally, '10.) 

lOi per cent. 11 per cent. — 12i per cent. 

15 pier cent. 

1 . If the interest on 8l , for 1 year, be 6 cents, what will be the in- 
terest on il7 for the same time ? 

It will be 17 times 6 cents, or 6 times 17, which is the same 
thing. — 

tl7 
»06 

1'02 Answer ; that is, 1 dollar and 2 cents. 

To find the interest on any sum for 1 year, it is erident we need 
only to multiply it by the rcUe per cerU,, written as a decimal 
fraction. The product (observing to place the point as directed in 
multiplication of decimal fractions) will be the uiterest required. 

Note. Principal is the money due^ for which interest is jiaid. 
Amount is the principal and interest added togetiier. 

2. What will be the interest of 932' 15 1 year, at 4 ^ per cent. 7 

832' 15 principal. There being five decimal 

*045 rateper cent, places in the muUipiicand 

and multiplier, five figures 



16075 must be pointed off for de^ 

s 12860 cimals from the product, 

— which gives the answer. — 

Ans. 81 '44675 1 dollar, 44 ceuts. 6 mills, 

and jr iT of a mill. ParU 

of a mill are not generally regarded ; hence, 81 '446 is sufficiently ex- 
act for ihe answer. 



cent 
tUlO 



w inr me nnswf.r. 

3. What will be the interest of 8ii'04 for 1 year, at 3 per cent. ? 

at 5i per cent. 7 at 6 per cent. 7 at 7 i ^t 

mt. 7 at 8i per cent. 7 ^X ^\'^«t ofcTCv..! ;^ 

10 per cent. 7 at lOl per ceiiX.1 -aX V^;^^ ^^^; \ 

at llipercent.7 at lapexcfeiaA ^xVl\v«^^^-^ 

1 1 A 
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4. A tax on a certain town is tl 62748, on which the collector is 
to receive 2i per cent, for coliectiug; what will tie receive for col- 
lecting the whole tax at that rate ? Ans. $40'679. 

Note. In the same way are calculated commission, insurance, 
buying apd selling stocks, loss and gain, or any thing else rated at 
so much per cent. vnihoiU reaped to time. 

6. What must a man, paying S0'37i on a dollar, pay on a debt of 
♦l32'26 ? . r Ans. «49'b93. 

6. A merchant, having purchaf;ed goods to the amount of 35S0, 
sold them so as to gain 12$ per o;nt., that is, 12^ cents on each 100 
cents, and in the same proportion for a sp-eater or less sum ; wtiat 
was his whole ^ain, and what was the whole amount for which he 
sold the goods ? 

Ans. His whole gain was i72'50 ; whole amount, 3652*60. 

7. A merchant bought a quantity of goods for 8763*37 ^ ; how much 
must he sell them for to gam 15 per cent ? Ans. $877'881. 

IF 82 • Commission is an allowance of so much per cent, to a 
person called a correspondent, fojcUrr^ or broker^ tor assisting mer- 
chants and others in purchasing and selling goods. 

8. My correspondent sends me word that he has purchased goods 
to the value of 91286 on my account ; what will his commisf^inn come 
to at 2i per cent. ? Ans S32'16. 

9. What must I allow my correspondent for selling goods to the 
amount of $23i7'46, at a commission of 34 per cent. 7 

Ans. »76*317. 

Insurance is an exemption from hazard, obtained by the pay- 
ment of a certain sum, which is generally so much per cent, on the 
estimated value of the property insured. 

Premium is the sum paid by the insured for the insurance. 

Policy is the name given to the instrument or writing, by whidi 
the contract of indemnity is effected between the insurer and in- 
sured. 

10. What will be the premium for insuring a ship and cargo from 
Boston to Amsterdiim, valued at 937300, at 4 i per cent. ? 

Ans. •1701. 

11. Vniat will be the annual premium for insurance on a house 
against loss from fire, valued at $3500, at | per cent. 7 

By removing the separatrix 2 figures towards the left, it is evident 
the sum itself may be made to express the premium at 1 per cent., 
of which the given rate parts may be taken ; thus, 1 per cent, on 
$3500 is 835'00, and | of «35'00 is 826'25, Answer. 

12. What will be the premium for insurance on a ship and cargo, 

valued at S25156'86, at i per cent.? at f per cent. ? • 

at I per cent. 7 at 4 per cent. 7 at | |wr cent. 7 

An«. At I per cent, the premium is 8157*23. 

Stock is a general name for the capital of any trading company 
Or corporation, oi ot a tund estahWshed bj ^venvment. 
The value of stock is variable. YJ Vveiv V(i«i ^LoWax^ ol%\o^ ^\ia 
Axriao dollars in money ^ the stock \» 8a.\d x.o \wi ^x. v°'^^ Ni\»y2a.\% >&» 
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Latin word signifying equal} when for mtfrcy it m said to be dboife 
par ; when for less^ it is said to be below par. 

13. What is the value of $7564 of stocrk, ai I12i per cent. ? that is, 
when 1 dollar of stock sells for 1 dollar 12^ cents in moneys which 
is 12^ percent, above par, or 12^ per cent. adDance^ as it is sometimes 
called. Ana, S8609'50. 

14. What is the value of t3700 of bank stock, at 95 i per cent., 
that is, 4^ ;ier eeht. below par? Ans. i3533'50. 

15. Wb»i '% the value oi ?120 of stock, at 92i per cent. ? 

at 864 per cent.? at 67| per cent. ? at 104i per cent. 7 

at I08i per cent. ? at 116 per cent. ? at 37i 

per cent, advance ? 

I4OSS AND Gaik. 16. Bought a hogshead of molasses for $60; 
for how much must I sell it to gain 20 per cent. ? Ans. $72. 

17. Bought broadcloth at S2'50 per yard ; but it being damaeed. I 
am willing to sell it so as to lose 12 per cent. ; how much will it oe 
per yard 7 Ans. $2'20. 

18. Bought calico at 20 cents per yard ; how must I sell it to gain 

6 per cent ? 10 per cent. ? 16 per cent. ? to 

lose 2U per cent. ? Ans. to the lasty 1 6 cents per yard. 

IT 83 • We have seen how interest is cast on any sum of money, 
when the time is one year; but it is frequently necessary to cast in- 
terest for months and days. 

Now, the interest on $1 for 1 year, at 6 per cent., being *06, is 
'Ol cent for 2 months, 
'005 mills (or i a cent) for 1 month of 30 days, (fi>r so we reckon a 

month in casting interest,) and 
'001 mill for every 6 days ; 6 being contained 6 times in 30. 

Hence, it is very easy to find by inspection^ that is, to cast in the 
mind, the interest on 1 dollar, at 6 per cent, for any given time. 
The cents^ it is evident, will be equal to AoZ/'the ereatest even num- 
ber of the months ; the "mills will be 6 fcnr t he oda month, if there be 
one, and 1 for every time 6 is contained in the given number of the 
days. 

Suppose the interest of $1, at 6 per cent., be required for 9 months 
and 18 days. The greatest even number of the mouths is 8, half 
of which will be the cents, '04 ; the mills, reckoning 5 for the odd 
month, and 3 for the 18 (3 times 6 = 18) days, will be *003, which, 
united with the cents, ('048,) give 4 cents 8 mills for the interest of 
tl for 9 months and 18 days. 

1. What will be the interest on $1 for 5 months 6 days 7 

6 months 12 days ? 7 months? 8 months 24 days? 

9 months 12 days 7 10 months 7 11 months 6 days 7 

12 months 18 days 7 15 months 6 days 7 16 months 7 

Odd Days. 2. What is the interest of $1 for 13. months 16 days 7 

The cents will be 6, and the mills 5, for the odd month, and 2 for 
2 times 6 = 12 days, and there is a remainder of 4.4:^^^^ vVsr. vv&ftr 
rest for which will be such paxt of 1 mm «& \ das^ \& "omX ^"^ ^ ^^^\» 
tJ»tiM.j.^i of a mill. JBo^a.^^'JaV 
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8. What will be the interest of tl for 1 month 8 days 7 3 

months 7 days? 3 months 15 days? 4 months 22 

days? 6 months 11 days? 6 months 17 days? 

• 7 months 3 days ? 8 months 11 days ? -• 9 months 2 

days? 10 months 16 days? 11 months 4 days? 

12 months 3 days ? 

Note. If there is no odd months and the number of days be. less 
than 6, 80 vwl there are no mUlSy it is evident, a cipher must be pot 
in the place of mills ; thus, in the last example, — 12 months 3 days, 
— ^the cents will be '06, the mills 0, the 3 days i a mill. 

Ans. <060i. 

4. What will be the interest of tl for 2 months 1 day ? 

4 months 2 days ? 6 months 3 days ? 8 months 4 

days ? 10 months 5 days ? for 3 days? for 

1 day? for 2 days? for 4 daysi for 6 

days ? 

5. What is the interest of t56'13 for 8 months 5 days? Tile in- 
terest of tl, for the given time, is '040^ ; therefore, 

I ) and \ ) t66'13 principal. 

<040|. interest of $1 for the gifen time. 

224520 interest for 8 months. 
2806 interest for 3 days. 
1871 interest for 2 days. 

2*29197, Ans, t2<291. 

6 dayv =s 3 days -f^ 2 dayv. As the mnltiplicand is taken onet 
for every 6 days, for 3 days take i, for 2 days take ^, of the multi- 
plicand. i-4-Jz=5.. So also, if the oda days be4 = 2 days + 

2 days, take \ of the multiplicand twice ; for 1 day take X, 

Note. If the sum on which interest is to be cast be less than tlO^ 
the interest, for any unmlier of days less than 6, will be less than 1 
cent ; consequently, in ImsinesSf if the sum be less than SlO, such 
days need not be regarded. 

Prom the illustrations now given, it is evidentj—Tb^nrf the inie- 
rest of any sum infedercU mmtey^ at 6 per cent.^ it is only necessary 
to multiply the principal by the interest of tl for the given time, 
found as above directea, and written as a decimal fraction, remem- 
bering to point off as many places for decimals in the product as 
there are aecimal places in both tho factors counted togetner. 

EXAMPLES FOR PRACTICE. 

6. What is the interest of 98749 for i year 3 months? 

Ans. t6'639. 

7. Interest of tlie'OS for 11 mo. 19 days? te'rsi. 
8 of $200 for 8 mo. 4 days? t8'132. 

9. of tO'SS for 19 mo. ? t'OS. 

10, of »8*50 for I year 9 mo. 12 days? •'oog. 

21 oft675 forlmo.^lda^l *5'T37, 

12. oft8673foTl0days1 %\^t«* 



13. Interest dfSo^^S for 10 mo.?- f*036. 

14. of t9fr for 3 days ? ) Note. The interest of 

loi of t73*50 for 2 dayis 7 i^\ for 6 days Iteiiig I 

16 .:.... of SI 80*75 for 6 days? f mill, the doiiars ihevu 

17. .., of 1 1 5000 for 1 day? J selves expcess the inte- 
rest in milk for sve lioys, af vrhich we may take parts. 

Thus 6 ) 15000 mills. 

2'500, that is, t2'50, An», to the last. 

When the interest is required for a larg^e number of years, it will 
he more convenient to find the interest for one year, and multiply it 
by the number of years ; after which, find the interest for the months 
an 1 daVii;. if any, as usual. 

18. wiial is the interest of 9! 006 for 120 years 7 Ans. tr200. 

19. What is the interest of Ssao'O^ for 30 years and 6 months ? 

Ans, $95 1 '673. 

20. What is the interest on t400 for 10 yeaii 3 months and 6 days ? 

' Ans, $246*40. 

21 . What is the interest of t220 for 5 years ? for 12 years ? 

50 years ? ^~ Arts, to the tasty ii660, 

22. What IS the amount of 986, at interest 7 years ? 

Ans, tl22*12. 

83. What is the interest of 36 £. 9 s. 6i d. for I year? 

Reduce the shilliiip, penc6, &c;, to the decimal of a pound, by 

inspection, (IT 76 ;) then proceed in all respects as rn federal money. 

Having* found the i»iteresl^ reverse the operation, and reduce the 

Uiree nr&v decimals to shillings, &c., by inspection. (IT 77.) 

- . Aris. 2 £. 3 s. 9 d. 

24. Interest of 36 £. 10 s. for 18 mo. 20 days ? Ans. 3 £. 8 s, 
li d. Interest of 95 £. for 9 mo. ? Ans. 4 £. 5 s. 6 d. 

25. What is the amount Qf 18 £.12 s. at interest 10 months 3 
days 1 Ans. 19 £. 10 s. 94 d, 

26. What is the amount of 100 £, for 8 pars ? Ans, 148 £, 

27. What is the amount of 400£. 10 s. for 18 months? 

Ans. 436 £. 10 s. 10 d. 3 q. 

28. What is the amount <Jf 640 £. 8 s. at interest for 1 year? 
■— ^ — for 2 years 6 months? for 10 years 1 

Ans. to the last, i024 £,\2s,9hd., 

IT d4« 1. What is th^ interest of 36 dollars for 8 months, at 
4i per cent. ? 

\ate. When the rate is any other than sit per cent., first find 
the interest at 6 per wnl., then divide the interest so found by such 
pari 8s the interest, at the rale required^ exceeds or falls short of the 
mieresi di 6 jjer cent., and the quotient, added to or subtracted from 
the interest at 6 (jer cent., as the case may be, will give the interest 
at the rate reijuired. 

*36 . 

'04 ^ - 

4i per cent, is | of 6 per cent. ; therefore, from 

4) 144 the interest at 6 pet cew\. «»\3l\t»Vc««X Kn'^^ x^maaa!' 

*36 der will be ihe ini«tes\. ^\ A\ v^x <«sX» 

1*08 An». 
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. 2. Interest of t54'81 for 18 mo., at Slier ct.? - Ans.tiflU 

3. Interest of tSOO for 9 mo. 9 days, at 8 per et. ? tdl'OO. 

4. Interest of $62<12 for 1 mo. 20 days, at 4 per cent..? #'346. 
6« Interest of $85 for 10 mo. 16 days, at 12$ per cent. ? 

An«. •9*295. 
0. What is tbeamomit of 963 at 10 percent, for 7 mo.? 

il»«. f66'091« 

The timet Toteper cent, and amowUgimn, tojind theptincgfaL . 

IT 86a 1. What sum of money, put at interest at 6 per cent*, 

will amount to $61 '02 in 1 year 4 montiis ? 

The amount of tl, at the given rate and time, is f 1 '08 j hence, 
•6r02 -s- $1*08 as 56*60, the principal required : that is:, — Mnd the 
amount 0/*$! ai the given rate and timet "V v)hi(h divide the given 
amomii; the quatieni will be the prineqtal required. Ana, $56*60. 

2. What principal, at 8 per cent., in 1 year 6 months, will amount 
to $85*12? Atw. $76. 

3. What principal, at 6 per cent., in 1 1 months 9 days, will amount 
to $99*311? ', 

Nate. Tho interest of $1, fiir the giTen time, u $^56i ; 4)ut, in 
these cases, when there are odd days, instead of writing the parts 
of a mill as a common fraction, it wiU he more convenient to write 
them 93 a deeisnalf thus, $*0665 ; that is, extend the decimal to four 
places. Ans. $94. 

4. A fector receives $988. to lay dut, after deducting hi& commis- 
sion of 4 per cent. ; how much will remain to be laid out? 

It is evident he ought not to receive a commission on his own mo« . 
ney . This questicm, thereforej in principle, does not difi^r from the 
preceding. 

Note. In questions Uke this, where no respect is had to time, 
(IT 81, ex. 4, note,) add the rate to $1. An9, $950. 

6. A factor receives $1008 to lay out^ after deducting his commis- 
sion of 5 per cent. ; what does his commission amount to ? 

An9. 48. 

Discount. 6. Suppose I owe a man $397*60, to be paid in 1 

rsar, without interest, and I wish to pay him now ^ how nulch ought 
to pay him when the usual rate is 6 per cent. ? 
I ought to pay him such a sum as, put at interest, would, in I 

Eear, amount to #397*60. The question, therefore, does not differ 
rom the precedmg. An$. $375. 

Note. An allowance maae for the payment of sny sum of money 
before it becomes due, as in the last example, is called Disaywnt. 

The sum which, put at interest, would, m the time and at the rate 
per cent, for which discount is to be maicbs, amount to the given sunii 
or debt, is called the present worth. 

7. What is the present worth of $834, payable in 1 year 7 m<mtlyi 
and 6 days, discounting at the rate of 7 per cent.? Ans, i75<l« 

8. Wiat is the discount on $B2V6^| dxie \'^eax%\i«Bsi&;tdvacounting 
mt the rate of 6 per cent. 1 A»»« VBt'=3iSkx 
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9. How much ready money most be paid for a note of tlS, due lH 
inontlis hence, discounting at the ratei of 6 per cent. 7 

Ans, $16*744. 

iO. Sold goods for (650, payable one half in 4 months, and the 
other half in 8 months ; what must be discounted for present pay^ 
meat ? An8, tis'sza. 

1 i. What is the present worth of t56'20, payable in 1 year 8 mo., 

discounting at 7 per cent. ? ^^ at 4i per cent. ? at 5 

per cent. 7 " at 7 per cent. 7 ■ • at 7i per cent. 7 — -i— 

at 9 per cent. 7 JLns. to the kutj $48*869. 

'IJie HmCf rate per cent, and interest being gvoetij tojind theprin- 

dpak 

IT 86. 1. What sum ofmoney, pat at interest 16 months, wiH 
gain $10'60, at 6 per cent. 7 

$1, at the given rate and time, will gain.^8 ; hence, tl0'50 ~- $'08 
c=s $131*25, tne principal required ; that is, — Pivd the interest q/$1, 
at the ^ven rate and timet *^ which dsoide the given gain^ or inter 
rest} the quotient toill be the principal requir&t. Ans. $131*25. 

. 2. A man paid $4*62 interest, at the rate of 6 per cent, at the end 
of 1 year 4 months ; what was the principal 7 Ans. $56*60. 

3. A man received, for interest on a certain note, at the end of 1 
year, $20; what was the principal, allowing the rate to^ave been 6 
per cent. 7 Ans. $333*333|. 

The prindpat^ interest , and time being giveUf tojind the rate per 

cent. 

IT 87 a 1 . If I pay $3*78 interest, for the use of $36 for 1 year and 
6 months, what is that per eent. 7 

The interest on'$36, at one per cen^., the given time, is $*64 ; hence, 
$3*78 -i- $'54 = '07, the rate required ; that iit—Mnd the interest 
&n the given s^m at I per cent, for the given Hme, by which divide 
the given interest : the quotient will be me rate at which interest wm 
pttia, Ans. 7 per cent. 

. 2. If 1 pay $2*34 for the use of $468 1 month, what is the rate per 

cent. 7 Ans. 6 per cent. 

9, At $46*80 for the nse of $520 2 years, what is that per cent. 7 

Ans. 4ji per cent. 

7%« prices at whleh goods are boagnt ana sold being gicen, tojtnd 
the rate per cent, qfoAis or loss. 



1. If I purchase wheat at $1*10 ner bushel, and sell it at 

il*37| per bushel, what do Igain per cent. 7 

This question does not diner essentially from those in the forego- 
ing paragraph. Subtracting the cost from the price at sale, it is evi- 
dent I gain 2f i cents on a bushel, that is, J(X5 of the first cost. 

•fio = *26 per cent., the Answer. That is, — Make a common 
Jractienj writing the gain or loss for the maneratoTy and the price 
at whith the arhde was boiughtfi(r iht denoiniivalQT ^ ^}tveivT«A.'o«fe^ 
Ufa decimal* 



] 
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2. A merchant purchases goods to the amotmt of t650 ; what |ier 
eent. profit irust ho make to gain §66 ? ' Ana. 12 per cent. 

3. What per cent, profit nuist he make on the same jMir- 

ehase to gain i38'60? — to gain «24'76? to gaim 

te'75? 

Note. The last gain gives for a quotient '005, which is ^ per 
cent. The rate per cent., it must l)e recollected, (^81, note,) is K 
decimal carried tn^^^iro places, or kundrecUhs i all decimal expres- 
sions tower than hundredths are parts of 1 per cent. 

4. Bought a hogshead of rum, containing 114 gallons, at 96 cents 
per gallon, and sold it again at. 81 '0032 per gallon; what was Uis 
whole gain, and what was the gain per cent.? 

Aru 5 *4'924, whole gain, 

* J 4 i gain per c^nt. 

6. A merchant bought a quantity of tea for 9366, which, proving 

V) have been damaged, he sold for 8332*15; what did he lose per 

cent. ? Ajw. 9 per eent. 

6. If I buy cloth at 82 per yard, and sell it for 82*50 per yard, what 
should I gam in laying out 8100 ? Aiis. t25. 

7. Bought imiigoat8i'20 per lb., and sold the Same at 90 ceuts 
per lb. ; wliat was lost per cent. ? An». 25 per cent, 

8. Bought 30 hogsheads of molasses, at 8600; paid m duties 
820*66 ; for freight, 840'7» ; for porterage, 86*06, ana for insurance, 
880*84; if I selTlhem at 826 per hogshead, how much shall 1 gaia 
percent.? Atu. 8n*695 -Jr. 

Ttie princqxdy rate per caU, and ialerest being given, tojtnd ths 

Ume. 

ir 89. 1 . The interest on a note of 836, at 7 per cen^., was 83*78 1 
what was the time ? 

The interest on 836, 1 year, at 7 per cent., is 82*52 ; hence, 83*78 
-f- 82*52 =ss 1*6 Years, the time required; that iSf—l'Ynd the intereM 
for I year on the principal given ^ at the gicen, rate, by p>hich divide 
the given interest ; the qvuttient ttili be the time required, in year* 
and dei'lmai parte of a year; the latter may theu be reduced to 
months and oAys. Ans. 1 year 6 ihontbs. 

2. If 831*71 interest be paid on a note of 82*26*50., what was the 
time, the rate being 6 per eent. ? Ana. 2'33| = 2 years 4 mouths. 

3. On a note 018600, paid interest 820, at 8 per qent. ; what was 
the time ? 

Ana. *416 -f~ s=s 6 months so nearly as to be called 6, and would 
be exactly 5 but for the fra<:lion lost. "^ 

4. The interest on a note of 8217*25, at 4 per cent., was 828*242 ; 
what was the time ? Ana: 3 years 3 mouths. 

Note. When the rate is 6 per cent., we may divide ihe interest 
by i the principal, removing the separatrix two places to the left, aiul 
the quolteni will Ijle thiTanswer in montha, 

Thjfnd the interest due on notea, <f«., vhtn partial paynenta have 

beenmnde. 

f 00* Xb MaMttchuwttAi the W« Y^'tidtts ^iuax ^y^cx&& fdos^ 
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be applied to keep down the interefft, and that oeither intere«t nor 
payment shaU ever draw interest. Hence, if the payment at any 
time exceed the interest computed to tlie same time, that excess is 
taken from the principal ; but if the payment he less than the inte- 
rest, the principal remains unaltered. VVherefore, we have thi» 
KuLE : — Compute the interest to the first time when a payment was 
made, which, either alone, or together with the preceding pay- 
ments, if any, exceeds the interest then due; add that interest to the 
principal, and from the sum subtract the payment, or the sum of the 
payments, made within the time for whicn the interest was comput- 
ed, and the remainder will be a new principal, with which proceed 
BS with the first. 

1 . /^ calue received^ I promise to pay James Conant, or orders 
one hutuired sixteen doUars sixty^ix cents and six miUs^ toitk inte* 
rest. May 1, 1322. 

•ii6'666. Samuel Rood. 

On this note were the fnllowing endorsements : 
Dec. 25, 1822, received tie' 666) 

July 10, 1823^ .... 9 r666 Note, In finding the ^'mes 

Sept. 1, 1824, .... • S'OOO > for connoting the interest| 
June 14, 1825, .... t33'333 consult 11 40. 

April 13, 1826, .... 862'OqO 

, What was due August 8, 1827 ? Ans, t23'776. 

The first principal on intereKt from May 1, 1822, 9il6'G6S 

Interest to Dec. 25) 1822| time q£ the first payment, (7 mo. 
24 days,). • • .. • • • • 4'54t 

Amount, 9l2t'2l5 
Payment, Dec. 25, exceeding interest then dtte^ . 16*666 

* ■ 

Remainder for a new principal, .... 104'549 

Interest from Dec. 25, 1822, to June 14, 1825, (29 months 

19 days,) . . . . . . . 15'490 

Amount, 9l20'039 
Payment, July M), 1823, less than interest then due, 91' 666 
Payment, Sept. 1, 1824, less than interest then due, 5'000 
Payment, June 14, 18S5, exceeding interest then due, 33,333 

■ 939*999 



Remainder for a nerrprincipal, (June 44, 1825,) . 80'040 
Interest from June 14, 1825, to April 15, 1826, (10 months 

Iday^) • • • • . • . 4*015 

Amonnt, 984*055 

Payment, April 15, 1826, exceeding mterest then due, 62'000 

Remainder for a ne - principal, (April 15, 1826,) . t22^a&<& 

Interestdue Aug. 8 127, from April 15, \«%«A^^ ^sv^"^^ . .^ ~ 
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2. For value recevDed, Ipromiae to pay James Lowell, or order^ 
eight hundred sixiy-seoen doUars and vUrty-three cents, with tnte* 
rest. Jan. 6, 1820. 

t867*33. Hiram Simbon. 

On this note were the foUowing eodonements, riz, 

April 16, 1823, receiyed •186*44." - .' 

April 16, 1825, received t319. 
Jan. 1, 1826, received $618*68. 

What remained due July 11, 1827? AnM. tllS*10S. 



COMPOUND INTEREST. 



IF 91« A promises to pay B t2S6 in three years, with interest 
annually ; but at the end of 1 year, not finding it convenient to miy 
the interest, he consents to pay interest on tne interest from that 
time, the same as on the principal. 

Note. Simple interest is that which is allowed for iheprmdpal 
.onlv; compound interest is that which is allowed for hothprtnap<d 
and interest^, vrhen the latter is not paid at the time it becomes due. 

Compound interest is caleulatea by adding the interest to the 
principal at the end of each year, and making the amount the prm- 
cipal for the next succeeding year. 

1. What is the compound interest of i860, for 3 yeai^ ftt 6 petf 
cent.9 

#256 given sum, or first pikieipaL 

*06 . 



271*36 amount, or principal for second year. 

*06 



16 
271 



.^8.6 ^und inte»«.- 4dj«ir. j „^ ^.^^ 



287*641 6 amount or principal for ad year. 
*00 



17^26846 compound interest, 8d year, >^j^^^^j^^ 
287*641 principal do. j ««««« •*»»wm^ 

304*899 tunount. 

256 first principal subtracted. 

An»» #48*899 compound interest for 3 years. 

2- At 6 percent.. wbtttwi\X 1m tbe com^xnii mXftwaX.^asA.'^sflL 
ibe amoimty of tl tor 2 y«ar&l — — "kW^ ^ vitfi<sBai.%n%T*"^^ 



% 91. 



r 



for 7 years 7 



for 4 years? 



for 8 years 7 



niTmiEST« 



fbr 6 yearsT 



m 



fi>r 6 vearsT 



An8. to the tasC, $1<593 +• 



It ift plain that the amount of $2, for any giren time, will be 2 times 
as muen'as the amount of $1 ; the amount of $3 will be 3 times as 
much, &c. 

Hence, we may form the amounts of $1 for several years into a 
table ofmvUipHers for finding the amount oicany sum ior die same 
time. 

TABLE, 

Showing the amoont of ll w 1 £., &c. for any numbeir of years, not 
exceeding 24j at the rates of 6 and 6 per centr compound mterest. 



T«ua. 


5 per c*ot. 


1 


I'06 


2 


v\(m 


3 


1'15762 - - 


4 


t'2I550 - - 


5 


1 '27628 - - 


6 


I'34009-- 


7 


1'40710-^ 


8 


1*47745 - - 


9 


1'55132-- 


10 


1*62889 • - 


11 


I'71033-- 


12 


1*79685 -L 



6 per cent 
1*06 
1*1236 
1*19101 4- 
1*26247 - - 
1*33822 + 
1*41861 •- 
1*50363 «-- 
1*59384 - - 
1*68947 - - 
1*79084-- 

1*89829 4- 
2*01219 -4- 



Yean. 

14 
16 
16 
17 
18 
19 
20 
21 
22 
23 
24 



5 per cent 
1*88664- 
1*97993 - 
2*07892 - 
2*18287 - 
2*29201 - 
2*40661 - 
2*62696 - 
2*65329 - 
2*78596 - 
2*92526 - 
3*07162 ^ 
3*22509 - 



6 per cent. 
2*13292-4^ 
2*26090-- 
2*39665 - - 
2*54036 - -> 
2*69277 - - 
2*85433 - - 
3*02669 - - 
3*20713-- 
3*39966 - - 
3*60353-- 
3*81974-- 
4*04893 - - 



Note 1. Four decimals in the above numbers will be sufficient- 
ly accurate for most operations. 

Note 2, When there are months and days, you may ^t find the 
amount for the years, and on that amount cast the interest for the 
months and days ; this, added to the amount, will give the answer. 

3. What is the amount of $600*60 for 20 years, at 6 per cent, wof 
pound interest 7 ~ at 6 per cent. 7 

$1 at 6 per cent., by the table, is 92*65329 ; therefore. 2*65329 X 
600*60 = 91693*30 4* Ana. at 5 per cent. ; and 3*20713 X 600*60 a 
#1925*881 4* iln«. at 6 per cent.. 

4. What is the amoxmt of 940*20 at 6 per cent, compound interest, 

for 4 years 7 — ^ — -for 10 years 7 for 18 years 7 — 

for 12 years'? ' ' ' \ for 3 years and 4 months 7 ' i ■ fbr 24 years 
6 months and 18 days 7 Ans. to to<, 9168*137. 

Note. Any sum at compound interest will double itself in 11 
Years 10 months and 22 days. 

From, what has now been advanced, we deduce the following ge« 
neral 

EULB. 

I. Tbjvnd ^le trUereat v>hen the time is I year^ or, to find the rate 

per cent, on any sum of money ■, withxrui respect to tijne, as the premu 

umfor insuranccy commission^ <f*c., — ^Multiply the principal^ or ^eu. 

sum, by the rate per cent., written «ts «i A.ecasii^ Vw5i\iavv\ ''^Qa "«wsr 

duct, rememhering to point off as many -oYacfe* foi ^wscscnl^ ^& ""^i^^ 

Mn decimals in both the factors, ^ili be Xbft VxA^w&V ^J^- ^s«q5?«s^- 
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II. When there are months and daya irirthe^ven /£me, tojmd ths 
interest on any 8*tm of money at C t>er cen/.,— Multiply the pnnci|ial 
|>y the iRterest Oa 91 for the given lime, found by inspection, and the 
ivoduf^l, as fie fore, will he the interest required. 

IIL To Jind th'i interest on 91 aUQp^ceid.f /or any given time f 
h/ mapediorif — It iR only to consider that the cents ynUhe equal to 
half tne. greatest even mimber of the mouths ; and the mills will be 
6 ibr the odd month, (if there be one,) and 1 for every 6 days. 

IV. If the s urn given be in pounds^ shiUings^ pence and/arthinjf^^ 
— Reduce the shiluugs^ &c. to the decimal pfa podnd, by inspection^ 
f H 76 ;) then proceed in all respects as in federal money. Havinf^ 
found the interest, the decimal }>an, by reversing the opemtion, may 
be reduced back to shillings, pence and farthing. 

V. if theitdereat required be of any other rate than 6 pgr cent.,^ 
Hf there be monlhSf or months and days^ in the fiiven time^) — First 
Bnd the interest at 6 per cent. ; then cUvide the interest so found by 
such part or parts, as the interest, at the rate required, exceeds oi^ 
falls short of the interest at 6 percent.; and the quotient, or quo- 
tients, added to or subtracted Irom the interest at 6 per c«it., as the 
case may require, will give the interest at the rate reqMired. 

yote. The intere.U on any number of dollars, for 6 days, at 6 per 
cent., is readily found by cutting olf the unit or tight bnnd figure { 
those at the l(ft hand will snow tlie interest in cents for 6 days- 

EXAMPLES FOR rRACTICE. 

1. What is the interest of 91 600 for 1 yeajr and 3 months? 

Ans,$\dO. 

2. What is the interest of 95*81 1, for 1 year II mcm^hs? 

Ans, *668, 
d. What is the interest of i2'29» for 1 month 19 days» ftt 3 per et. ? 

AnS. *'069. 
4. What is the interest of 918, for 9 yea» 14 dats, at 7 per cent. 1 

Ans. 92*569* 
6, What is the interest of 9l7'68, for U months 88 days ? 

Ans.tl*OBA. 

6. What is the interest of 9200 for I day ? - — — 2 days ? : — 

3^days 7 ^ 4 days ? , 6 days ? Ans. for 6 days, 90' 1 ©6. 

7. What is the iuterestof half a miU for '567 years '? , 

Ans. 90*017. 

8. What is the interest of 981, for 2 years 14 days, at i per 

cent. ? -— I per cent.'? — I per cent.? 2 p^r 

cent.? '■ — 3ix«rccnt. ? 4i per cent.? ^- S per 

cent. ? 6 per cent. 7 7 per cent. ? 7* per 

cent. ? ^ 8 percent. ? ^-.— — 9 percent. ? — — jO per 

cent. 7 12 per ctiiU 7 —^ 124 per cent. 7 

ilhs. to ^o^/, 920'643. 

9. What is the interest of 9 cents for 45 years 7 months 1 1 days 7 

Ans. 90 246. 

10. A's note of 91^5 was priven Dec. 6, 1798, on which was eor 
dorsed oue year's interest ; whaX was \\\€te du*i Jasv. 1, 1803 ? 

Ah/e. Consult ex. 16, SuppVcmftUl VoSo\AtSM:^otiQl Cww^nswA. 
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11. B's note of tS6*75 was given Jane 6, 1801, on interest aitef 
90 days; what was there due Feb. 9, 1802? Ans. t58'19. 

12. Cs note of t365'37 was given ^ec. 3, 1797 ; June 7, 1300, he 
paid $97^16 ; what was there due Sept. 11, 1800? Ans. S328'32. 

13. Supposin? a note of S317'92, dated July 6, 1797, on which 
were endorsed the following payments, viz. Sept. 13, 1799, (208^04; 
March 10, 1800, il76 ; what was there due Jan. 1, 1801 ? 

Ana. #83'99K 



SUPPLEMENT TO INTEREST. 

QUESTIONS. 

1«- What is interest? 2. How is it computed? 3. What is im- 

derstood by rate per cent. ? 4. by principal ? 5. by 

amount ? 6. by legal interest? 7. by commission 7 

8. — — insurance? 9. premium? 10. — policy? 

11. stock ? 12. What is understood by stock being at par? 

13. — ; above par? 14. below par? 15. The rate per 

cent, is a decimal carried to how many places ? 16. What are de- 
cimal expressions lower than hundred tns? 17. How is interest, 
(when the time is 1 year,) commission, insurance, or any thins else 
rated at so much per cent., without respect to time, found? 18. 
When the rate is I j)er cent., or less, how may the operation be con- 
tracted ? 19. How is the interest on Si, at 6 per cent, for any given 
time, found by inspection ? 20. How is interest cast, at 6 per cent., 
when there are months and days in the given time ? 21. When the 
eiven time is less than 6 days, how is the interest most readUy 
found ? 22. If the sum given be in pounds, shillings, &c., how is 
interest cast? 23. When the rate is any other than 6 per cent., if 
there be months and days in the given time, how is the interest 
found? 24. What is the rule for casting interest on notes, &c. 
when partial payments have been made, and what is the principle 
on which the rule is founded ? 26. How may the principal be found, 
the time, rate per cent., and amount being ^ven ? 26. What is un- 
derstood by discount ? 27. by present worth ? 28. How is 

the principal found, the time, rate per cent., and hiterest being 
given ? 29. How is the rale per cent, of gain or loss found, the 
prices at which goods are bonffnt and sold being given ? 30. How 
IS the rate percent, found, the principal, interest, and time being 
given? 31. How is the time found, the principal, rate percent., 
and interest being given? 32. Vvhat is simple interest? 33. 
■' compound interest ? 34. How is compound interest com- 

puted? 

EXERCISES. 

1. What is the interest of 9273*61 for 1 year 10 da^Tj, at 7 per 
cent.? A71S. $19'677. 

2. What is the interest of $486 for 1 year^ 3 months^ VQ daj^^^^ax.^ 
per cent. ? fi.xv% . VoSsr^^vfi.. 

3. D*a note of %20Z*\7 'was given Oct, S,\ftQ%, oxv \\^ft.wv "©^2^ 
t&ree months ; Jan. 6 1809, he paid %50 \ ^\»X^^ v^«x^ ^"ixn^^ 
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4. E*s nole of t870'05 was i^ven Nov. 17. 1800, on interest after 
Ihidays ; Feb. 11, 1805, he paid $186'06; wnat was there due Dec. 
23,1807? . Ans. Sl045'34. 

5. What ^nll be the annual insurance, at | per cent., on a house 
valued at Si 600? Ans. $10. 

6. What will he the jusurance of a ship and cargo, valued at 

05643, at I i per cent. ? at 1. per cent. ? at _7 per 

cent. ? . at Xi per cent. 7 * at | per cent. ? ^ ^ 

Note, Consult IT 82, ex. 11. Ana. at | per cent. »42*322. 

7. A man having compromised with his creditors at 62 i cents on 
a dollar, what must he pay on a debt of 8l37*46? Ans. »85'912. 

8. What is the value of S800 United States Bank stock, at 1124 
per cent. ? Ans. t900. 

9. What is the value of $560'76 of stock, at 93 per cent. ? 

\ Ans. «521'497. 

^ 10. What principal at 7 per cent, will, in 9 mo'^ths 18 days, 

amount to $422*40 7 Ans. $400. 

11. VVhat is the present worth of $426, payable in t years and 12 
days, discounting^ at the rate of 5 per cent. ? 

In large sums, 1 3 bring out the cents correctly, it will sometimes 
be necessary to extend the decimal in the divisor to iive places. 

Ans. $354*506. 

12. A merchant purchased g^oods for $250 ready money, and sold 
them again for $300, payable in 9 months ; what did he gain, dis- 
counting at 6 per cent. ? Ans. 837*081. 

13. Sold goods for $3120, to be paid, one half in 3 months, anA 
the other half in 6 months ; what inust be discounted for present 
payment? Ans. $68*492. 

14. The interest on a certain note, for 1 year 9 months, was $49'- 
875 ; what was the principal? Ans. $475. 

15. What principal, at 5 per cent., in 16 months 24 days, will 
gain $35 ? Ans. $500. 

1.6. If I pay $15*52 interest for the use of $500 9 months and 9 
days, what is the rote per cent. ? 

17. If I buy candles at $'167 per lb., and sell them at 20 cents, 
what shall I gain in laying out $100 ? Ans. $19*76. 

18. Bought hats at 4 s. apiece, and sold them again at 4 s. 9 d. ; 
what is the profit in laying out 100 £. 7 Ans. 18 £. 15 ^. 

19. Bought 37 gallons of brandy, at $1'I0 per gallon, and sold it 
for $40 ; what was gained or lost per cent. ? 

20. At 4 s. 6 d. profit on 1 £., now much is gained in laying out 
100£., that is, how much per cent. ? Ans. 22 £. 10 s. 

21. Bought cloth at $4*48 per yard; how must I sell it to gain 124 
per cent. ? Ana. $5*04. 

22. Bought a barrel of powder for 4 £. ; for how much must it be 
sold to lose 10 per cent. ? Ans. 3 £. 12 s. 

23. Bought cloth at 15 s. per yaTd,wYv\<i\vTvo\.Ytw\w<^so good as 
/ expected, 1 am content to lose *\7ii ^t c«nX.« •, Vo^ mvxsx v %*^>x 
J>er yard 7 kxy&.\^ V^>^ 

24. Bought 50 gallons of brandy, aX «t cfc\i\» ^^ ^?^^^^S;^ 
accident iOgaUonrifiaked out; atwbBXittf»TSM^^^^^'^^«««««^ 
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der per gallon to g&ln upon the whole cost at the rate of 10 pel 
cent.? ilns. 8l'26^ per sallon. 

26. A merchant bought 10 tons of iron for 9950; the freight and 
duties came to 3145, and his own charges to $25 ; how must he sell 
it per lb. to gain 20 per cent, by it 7 Afis. 6 cents per lb. 



-/ 



*ir 92 a Equation of pa}'ments is the method of finding the mean 
time for the payment of several debts, due at different times. 

1. In how many months will tl gain as much as 6 dollars will 
gain in 6 months j . ^ 

2. In how many months will, ^l gain as much as $40 will gain 
in 15 months t Ans. 600. 

3. In how many months will the use of 95 be worth as much as 
the use of $1 for 40 months ? 

4. Borrowed of a friend Si for 20 months; afterwards lent my 
friend 94 ; how long ought he to keep it to become indemnified for 
the'useofthetl ? 

6. I have three notes against a man ; one of 912, due in 3 months ; 
one of 89, due in 6 months ; and the other of 96, due in 10 months ; 
the man wishes to pay the whole at once ; in what time ought he 
to pay it ? 

9i2 for 3 months is the same as 91 for 36 months, and 
9 9 for 5 months is the same as 9i for 45 months, and 
4 6 for 10 months is the same as 91 for 60 months. 

27 141 

He might, therefore, have 81 141 months, and he may keep 2t 
dollars i part as long; that is, JAA =6 months, 6 -j-aays, 
Ansiter.^' ^' 

Hence, To Jind the mean time for several payments^ — Rule : — 
Multiply each sum by its time of payment, and divide the sum of the 
products by the sum of the payments^ and the quotient will be the 
answer. 

Note. This rule is founded on the supposition, that what is 
gained by keeping a debt a certain time after it is due, is the sanie 
as what is lost by paying it an equal time before it is due ; but, in 
the first r«se, the g-ain i.s evidently equal to the interest on the debt 
for the given time, while, in the second case, the Joss is only equal to 
the dincmmt of the debt for that thne, whic»h is always less than the 
intercut; therefore, the rule is not exactly true. The error, how- 
ever, is so trifling, in most questions that occur in business, as 
scarce to merit notice. 

6. A merchant has owing him S300, lo W "<p^\^ ^?. ^o\\c>^^\ %^^\a. 
S months, $100 in 5 months, and the resV m ft x\\ovx<^"&\ ^'^^\^^^0*'. 
agreed to make one payment of the viUoVe : *\w ^\\aXVv\xva ^^^^^^J^ 
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7. A owes B tl36, to be paid in 10 months ; 996, to be paid in 7 
months ; and 9230, to be paid in 4 months : what is the equated 
time for the payment of the whole ? Ana. 6 months, 7 days -|-. 

8. A owes B 9600. of which 9200 is to be paid at the present time, 
200 in 4 months, ana 200 in 8 months ; what is the equated time for 
the payment of the whole 7 Ans. 4 months. 

9. A owes B 9300, to be paid as follows ; | in 3 months, 4 in 4 
months, and the rest in 6 months : what is the equated time 7 

Ana. 44 months. 



OB 
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IT 93* 1. What part of 1 gallon is 3 quarts? I gallon is 4 
quarts, and 3 quarts is 4 of 4 quarts. Ana. | of a gallon. 

2. What part of 3 quarts is 1 gallon 7 i gallon, beine 4 quarts, 
is 4 of 3 quarts ; that is, 4 quarts is 1 time 3 quarts andf | of ano- 
ther time. Ana. 4=1^. 

3. What part of 6 bushels is 12 bushels 7 

Finding what part one number is hf another is the same as finding 
what is ciilled the ratioy or relation of one number to another ; thus 
the question. What part of 5 bushels is 12 bushels? is the same as, 
What is the ratio of 6 bushels to 12 bushels 7 The Anaicer is JL2. 

= 2f ^ 

Ratio ^ therefore, may be defined, the number of times one number 
is contamed in another ; or, the number of times one quantity is con- 
tained in another quantity of the same kind. 

4. What part of 8 yards is 13 yards? or, What is the ratio of 8 

yards to 13 yards? 

13 yards is -b~ of 8 yardsj expressing the division JractionaU^. 
If now we perform the division, we have for the ratio 1| ; that is, 
13 vards is 1 time 8 yards, and | of another time. 

We have seen, (tT 15, aigHy) that division may be expressed 
fractionally. So also the ratio of one number to another, or the 
part one number is of another, may be expressed fractionally ; to do 
which, make the number which is called the part^ whether it be the 
lars:er or the smaller number, the numerator of a fraction, under 
which write the other number for a denominator. When the ques- 
tion is, What is the ratio, &c. ? the number last named is the pari ; 
consequently it must be made the nuTnerator o{ ih& fraction, and the 
numberjirsl named the denominator. 

S. What part of 12 dollars is \\ AoWms'X ox, W ^o>\w&*^ -«\!ax 
part of 12 dollars ? 11 is iHe numbet ^\tt<i\v «!C5it^%«i^ ^ V«rU 
To put this question in tlw oIH^t \oTta, Vvz. N^W\.>a\iEv^T0»w>^^*u'\ 
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let that nnmberwhicli expresses the pdr^be the number foaf named; 
thus, What is the ratio of 12 dollars to II dollars 7 Ana. jX. 

8. What part of L £. is 2 s. 6 d. 7 or, What is the ratio of t £. to 

I £. ss 24a peace, and 2 v. 6 d. ss 30 pence ; heooe, J^ ^ |, is 

7. What part of 138. 6 d. is 1 £. 10 8. t or, What is the ratia of 
13 s. 6d. to I £. 10 6.7 Am. 



8. Wlial is the mtio of 3 to 6 7 — ; of 5 ti> 3 7 



of r 



to 19? ^— of 19 to 7 7 of 15 to 90 7 of90tol6? 

of 84 to 160? — ofl6Uto847 of615toJl077 

' of liU7 to 6f57 . Ana.M the Itut^ & 



P&OPORTZQ»r } 

^ 9^m 1. if a piece of'cloih, 4 yards Ion*, cost 12 doHsis, what will bt 
the cast of a pi«ce of the same cloth 7 yards long ? 

Bait this piece contaiaad twice the number of yards of tlie first piece, ft ii 

evideiii the price would have been twice aa much ; iiad it contained ^ times 

. th«j'numtier of yards, the price would have been 3 time« fn much; or had It 

«ontaiiied only half the nuniher of yards, liie price would have been only 

half as much : that is, thelcoat of 7 yards will tie such part of 12 dollars as 7 

yards Is part oP4 yards. 7 yards is X of i yards ; conseipiently, the price 
of 7 yards ijiusi be J of the price of 4 'yards, or J- of 12 dollars. ^ of 12 dol- 
lars, that Is, 12 X J.=s-^=r21 tloHars, An8H<e', 

2. If a horse travel 30 miles in 6 hours, how many miles will he traral in 
11 hours; at that rate? 

tl hours is J^ of 6 hours, that is, II hours is I time 6 houtto, and ^ of 
another time; consequently, he' will travel, in^ll hours, I time 30 mites, and 
^ of. another time, that is, the ratio between the distances will be eqnal to 
the ratio between the tiroes. 

J^t. ni-gn rtiiles, that is, 30 X -y- tr it|A as 56 miles. If, then, no error 

lias been committed. 55 mites must be JLL erf 30 miles. This is actually tha 

case ; for -^ = -M-. ^ . Ana. 55 mites* 

.Qnaiitiiics which have the same ratio between them are said to be/>ropor> 
tional. Thus, Uiese four (|uantities, 

hours, hours, miles miles. \ 

6, 11, 30, 66, 

written in this order, bein? such, that the second contahis the first as many^ 
timefl as t!»e (north coittainc* the third, that \s. the ratio bet«veea the iWrdwvd. 
#bnnh JMJipir e(|nai tothe ratio between the ^ral a.\\A ^%wavA, fec» ^\ax Na 
caUeti n proportion. 
It foltowa, there^tre, thht proportion ii a combination of two «l^ T^^JJJJl 
Ma^ia sixtsts tecwsaa Ubo aumbers ■, but proportion t«oeJ*s«a ^\\»»». vwrw^ 
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To denote that tken ii a proportfoa twtween the Bimibwi 6, 11, 80, and 58^ 
the jr are wriuen thtts : 

6 : II : : 30 : 65 

w&ich Is read, 6i8U>liaa30bto65; that is, 6 Is th6 same pait of 11 that 
SO is of 65 ; or, 6 is contained tn IT as tnany timee as 80 is contained in 66.: 
or, lastly, the ratloor relaUon of II to 6 is the same as that of fiS lo 30. 

IT 96 a The first term of a ratio, or relation, is called the cmiecedeatj 
and the second the conaequenL In a proportion there are two antecedently^ 
and two consequents, riz. the antecedent of the first ratio, and that of the 
•econd ; the consequent of the^first ratio,, and thai of the second. In the -pro> 
portion 6 : 11 : : 30 : 56, the antecedents are 6, 30; the consequents, II, 6S. 

The consequent, as we have alteadv seen, is talcen fbr the numerator, and 
the antecedent for the denominator of the fraction, which expresses the ra^ 

or relation. Thus, the first ratio^ is -Ig^, the second ^ ^^i ^^ that 
.. these two ratios are equal, we know, because the fraetioDS are equaL 

The two firactiofis -^ and ^ beiag equal, it follows that, hj rodiidiif • 
them to a common' denominator, the niuneratqnr of the otto will become eqital 
to the numerator of the other, and, consequentiyjthat 11 multiplied by 30 Will 
give the same product as 55 multiplied by 6." This is actually ihe case; Ibr 
11 X 30 s 330, and 65 X = 330. Hence it foUows,»^/ot«r numbers bt 
inproporUont the product ofthtjvfst and last, or ofiht ttoo extremeSf t9 
> iquai to the product of the second and third) or fifths two means. 

Hence it will be- easy, having three terms in a proportion given, to find 
the fourth. Thke the last example.^ Knowing that tne distances trayellad 
are in proportion to the times ot faoitfs occupied in travelling, we write tha 
proporuon thus :-~ 

hours, hours, miles, milea. 
6 ; 11 : : 30 : 

Now, since the product of tha extremes is equal to the product of the 
means, we multiply together the two means, 11 aand 30, which inakes 330, 
and, dividfaig this product hy the known extreme, 6, we obtain for the'resolt 
£5, that is, 55 miles, which is the other extreme, or term, sought. 

3. At $54 for 9 barKOs-of flour, how i^any bamis may be purchased for- 
#186? 

In this question, the mdcnown quantl^ is the number .of barrels bought 
ibr tlSS, which ought to contuii the 9 barrels as many times as #186 conudna 
#54 ; we thus gist the following proportion : 
dolian. doUan. banals. bands. 
54 : 186 : : 9 : . . > The product, 1674, of the tw9 

9 : ^ means, dtvided by 54, the known 

— extreme, ^ves 31 harreSa ibr the 

64)1674(31 barrtUt Ite Au»9r* other extreme, wliipl^ ia tba term 
162 sought,, or Anstoer, 

"li 

64 

Any three terms of a proportion being given, the operatioo by i^i^ich w« - 
find the four& is called the Rule of Three. A just adutlon of the questioa 
Will^nmetimes require, that the order of the terms of a proporti^ be changed. 
This may be done, provided the terms be so ^aced, that the product of tha 
extremes shall be equal to that of the means. 

4. If 3 men perform a certsdn p\ece ot -wot\LVa \Q da^s^ how long will it 
fak0 6 men to do the same T 

The number of days InwbicYifi matvwvW ftoiiJaa'wot^\wvsaR S5ea\^r^ 
loaght, tha known term of tba awaa ItiaA, vVa. Vi ^i^ia Tsad» ^Qb» ^^sA. 
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Isrm. The two mnaJning terms are 3 men and ^ men, the ratio pf which li 
^, But the tnore^ men there are em|)lo7ed m the work, (he /e8« time will 
be Tequired to do it ; cohsecitieml^, the days wiU he less in proportion as the 
number of men is^rea<er. There is still a proportion in this case, but tliii 
order of the terms is inserted; for the number of men in the second set, 

^ being two times that in the .first, wiil require only one half the time. The 
first number of days, tlierefore, ought to contain the second as many times ar 
the second ninnber of men contains the first This order of the terms being 
the reverse of that assi^ed to them in- announcing tiie question, we say, 
that the number of men is in the inverse ratio of the number of days. Witli 
a Tiew, tlierefore, to the just solution of the question, we reverse the ordaf 

: erf* the two first terms, (-in doing irfaich we invert the lalio,) and, instead of 

writing the prot>ortioa, 3 men : 6 men, (f ») we write it, 6 mei\ : 3 men, (•!,) 

Ihstlsb 

Inen. soen. . days. daye. J 

6 : 3 ; : 10 : • • 

Note. We invert the ratio when we reverse the order of the terms fat tiw~ 
proportionrbecause tlien the antecedent takes tlie place of tlie consequent 
and the convsequent tliat of the antecedent ; consequently, tlie terms of tha 
traction, which ei press the ratio are inverted ; hence the ratio is inverted. 
Thus, the ratio expreaseS by ft ^ 2, being inverted, is ^ a ^. 

Having stated the proportion as above, we divide the product of the means, 
CIO X 3 = 30,) by the' known extreme, 6, which gives 5, tliat is. 6 days, for 
the otlier extreme,, or term sought. • Ane.'BdAjn, 

From t^ examples and ilhistiations now given we deduce the ibUowing 
general 

RULE. 

Of tha three fiven oamden, aialce that th« thM lermwMeh Ift of tbs Mtma Unl wtth the 
SBiwer •oacht Then consider, firom the nature of the qaeet^on, whether the anewer will lis 
greater or less thao this terra. If the anewer Is to be greater, plaoe the greater of the two 
remaining Qoinl>en fov'the eecond term, and Ute leae namher for the first term ; bat if it ii u> 
be less, place the less of tlie two remaiBtog numbers for tha second term, and the greater Cair 
the first; and. la either ease, multiply the second aifd third terms together, and diTida the 

Sroduct by the first for the answer, which will always be of tha same denomination u the 
lird term. - 

Not* 1. , If the first and^peeond terms eontabi e^ennt daaomlnatioaa, they most both be 
reduced to the fome dtaominatien ; and if flk'e third term oe a compound number^ it either 
Biost iM reduced to inttrerg of fh* lowttt denonUntidon, or the low denominations most be 
■ adueed to a/metion 0/ (A«A«gA«tl (fenomtnation ooutaiued in it 

tfoU 2. T^ same rale to appIioaUe, wliethar the given qaantlUee be integral, fractionali 
•rdecimel. , 

EXAMPLES FOR PRACTICE. 

6. If 6 horses consume 21 bushels of oats in 3 weeks, how m^r bnriielB 
will Serve 90 horses Uve same thne} ^ne. 70 bushelsi 



« The rule'df three has eoriletlmee been divided Into direet and {n«erM, a distinction which 
b totally usdeis. It may net liowever bi amiss to axplain, in this place, la what this db»* 
tLrictloB eoitsists. 

The Xule of nm Direct is wjien more nqalne ^wr§, or {**« requires lete, as in this 
•sample &— If 3 men dig a trench 48 feet long in a certain time, how many feet wUl iH men 
<lig In the same time? Here it Is cbvious, that the more mCn there are employed, the mart 
worit will be done; and therefore, in this instance, more requires mere. -Mfnu) li^-If < men 
£ag48 feet in a given time, how much will 3 men dig in tte same time 7 Here Uu reqnins 
Ut». for the l««smcn there are employed, the Un woric will be done. 

the RuU 9f Thro$ /ntwrseis when more requires Itn, or feet reqoires mor«^ as In this eaam* 




nmure Aw# time. Ag^lot—lf 6 maoperfonn a piecai of wotkVul Am*> *sm \^\»* 
*» to jm fumtat A* Mmo wofkl H«s iiae Yemtees woraj t«r ^Oha tna&w «\ 



Hi: . uviM of^THiisa. IT ST. 

6. 7^ eihove quation rerersed. If 20 horses eoratiine 70 IniaAieis of oatf 
In 3 weetu, how many bushels will serve 6 horses the satne time 1 

ilne. 21 Inishele. 

7. If 365 men consume 75 barrels of prorisions fai 9 moinh8,..how much 
will 500 men consume iti the same time 7 ^ , Ant. 102 &|,4 tarrela. 

8. If 500 .men consume 1027f- liat-rels of prorisions in 9 months, -h)oir 
much will 365 men coDsumc in the same time ? ilns. 75 ttarrela. 

9. A goldsmhh-seld a tankard for 10 j6. 12 s., at the rate of 3s. 4 d. per 
«unce ; I demand the weight of it. A$i9. 39 oz. IB pwL 

10. If the moon move 13^ lO' 35'' in 1 day, in what time does it perfomii 
•ne revtthition ? .. Atut. 27 days, 7 h. 43 m. 

11. If a person) whose rent is $145, pKy.912'63 psiHsh taxes, how-miKli 
' ehouUl a percK>n Day whose rent is 9378 i An». $^i2^925» 

12.. If I buy 7 lbs. of sugar ibr 76 cents, how many potinc^ can I buy for 
$6? ilxs. 56Iba. 

13. If 2 lbs. ofsuffar cost 25 cents, what will 100 lbs. of colfee cost, if 8 lbs. 
(tf sugar are worth 5 lbs. of coffee ? Ans. ^HO. 

14. If I ?ive t6 for the use of tlOO for 12 months, what iniist I give for the 
use of«357'82 the same time? ' An», 9^i*A^. 

15. TYiere is a cistern which has 4 pipes; the fiiM will fill it in 10 minutes, - 
].he second in 20 minutes^ the third in 40 minutes, and the foufth in 80' mi- 
nutes ; in what time will all four, running together, fill it ? 

1^ 4" -^ -f ^ + ^ ^ \^ cistern in 1 minute. Ans:, 5i mimites. 

16. If a family of 10 persons spend 3 bushels of malt Jn' a month, how 
maniy bushels will serve tneia when there are 30* in the family 7 ' 

/ . Ans, 9 bushels. 

NoU. The rule of proportion, although of frequent use, is pot of inUiepeu- 
eable necessity; for ail questions under it may be solved on general princi* 
pies, without the formality of a proportion; that is, by analifais, a« already 
shown, IT 65, ex. I, Thus, in the above example,-— If lOpersons spend 3 

bushels, I person. In tiie same ihile, would spend -j^ of 3 bushels^, that is, 

•^ of a hushel ; and 30 persons would spend 30 times as much, that is, ^^ 

ss 9 bushels, as before. 

17. If a staff. 5 ft. 8 in. in length, cast a shadow of 6 foet, how high is that 
, steeple whose shadow measures 133 feet? Ana. 144;^ feet. 

18. The tama by analytit. If 6 itsl^dow^ require a staff of 5 ft. 8 in. s , 
68 in., 1 ft. shadow will require astaff of ^ of 68 in. or ^ in. ; then. 153 ft. 
shadow will require 153 limes as much; that is, SX X 153 = 1 Q 1 i as 
1734in.sl44i ft., as before. \ 

19. If 3 £. sterling be equal to 4 £. Massachusetts, ho# much Massacho- 
aetts is equal to 1000 X. sterlinsr? Ana. 1333 X< 6 s. 8 d. 

,20. If 1333 £. en. 8d. Mnssachusetts, be equal to 1000 £. sterling, how 
• much sterling is equal to 4 j£. Massachusetts % Ana. 3 £. 

21. If iOOO £. sterlbig be equal to 1333 £.6 8. 8 d. Massachusetts, how 
much Massachusetts is equal to 3^. sterling'} Ans. '4 £. 

22. If 3 £. sterling.be eqiial to 4 £. Maasachuaet>i» how -mueh sterUng is 
equal to 1333 £. 6 s. 8 d. MaseachusetU ? Ana. tOOO£. 

23 Suppose 2000 soldiers hi\d been supplied with bread: sufficient ta lasi - 
them 12 weeks, allowing each man 14 ounces aday ; but, on examination, 
they find 105 barrels, containing 200 lbs. each, wholly spoiled; what must 
the allowance be to each man, that the Temaiuder may last them the earn* 
lime I , Awt. 12 oa. a <Iay. 

24. Siippnap 2000 soldiers were put to an allowance of ISTbs. of bread per ' 
4k/ fyt Ix weeks, having a seventn p&noC \^«\t ^leaA wQ«tXe&\ Nn^jaA, waa ili« - 
vjboto weigbl of tbeir bfiad, Eood and bad, ai\A \\o^ \twit\^ ^«^««w\*5^^ ^^ 
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r 26. 2000 aoldiefB, having lost 105 bamlfl of bread, weighing 200 lbs. 

each, were obliged to subsist on 12 oz. a day for 12 weeks ; bad none been 
lost, they might have had 14 oz. a day ; what was the whole weigiit, inchid- 
ing what was lost, and how much had they to subsist on ? 

J «* S Whole weight, 147000 lbs. 

-*"*• }Left,losiibsi8ton, 126000 lbs. 

26. ^ 2000 soldiers, sfter losfa\g one seventh part of their bread, had 

each 12 oz. a day for 12 weeks ; what Was the whole weight of their bread, 
including that lost, and how much might they hare had per day, each man, 
If none had been lost t C Whole weight, 147000 lbs. 

Afu. ] Loss, 21000 Ibe. 

( 14 oz. per day, had none been lost 

27. There was a certain building raised in 8 months by 120 workmen ; but 
the same being demolished, it is required to be built in 2 months ; I demand 
kow many men must-bs emphiyed about it. Ans. 480 men. 

28. There is a cistern having a pipe which will empty it in 10 hours ; ho# 
many pipes of the same capacity will empty it in 24 minutes 7 

Ana. 25 pipes. 

29. A garrison of 1200 men has provisions for months, at the rate of 
14 oz. per day ; how long will the provisions last, at the same allowance, if 
the garrison be reinforced by 400 men ? Ans. 6} months. 

90. If a piece of land, 40 rods in length and 4 in breadth, make an a^re, 
bow wide must it be when it is but 25 rods long % Ans, 62 rods. 

31. If a man perform a ioumey in 15 days when the days are 12 hours 
long, in how many will he do it wlien the days are but 10 hours long ? 

Afts. IS days. 

32. If a field will feed 6 cows 91 days, how long will it feed 21 cows ? 

Atts. 26 days. 

33. Lent a friend 292 dollars for 6 months ; some time after, he lent IM 
806 dollars ; how long may I keep }t to balance the favor 7 

Ans. 2 months 5 -f~day8 

34. If 30 men can perform a piece of work in 1 1 days, hnw many men 
will accomplish another piece of work, 4 times as big, in a fifth part of the 
time? |. . Q2 Ana. 600 men. 

35. If tt lb. of sugar cost yis of a shilling, what will ff of a lb. cost ? 

Ans. 4d. 3ijl-i<l» 

Note. See IT 65, ex. 1, where the above question is solved by analysis. 
Tlie eleven following are the next succeeding examples in the same f . 

36. If 7 lbs. of su£rar cost 9 of a dollar, wliat cost 12 lbs. 7 Ans. 9\f» 

37. If 6^ yards of cloth cost $3, what cost 9i yds. ? Ans. $4 '269 

38. If 2 uz. of silver coat $2'24, what costs f oz. 7 Ans. SO'84. 

39. If ^ oz. cost 8|-^, what costs 1 oz. ? Ans. 81 '283 

40. If If lb. less by ^ lb. cost 13^ d., what cost 14 lbs. leas by <i 
of 2 lbs. ? Ans. 4 £. 9 s. 9^ d. 

41. If ^ yd. cost tl, what will 40^ yds. cost? Ans. •.59 062. 

42. If .fL. «>f <L 8^lp cost t251 , what is .JL of her worth ? Ans. g53'7d5. 

43. At 31 £. per cwt., what will 9| lbs. cost? Ans. 6 s. 3"^^ d. 

44. A merchant, owning 4 of a vessel, sold i of his share for $957 ; what 
Wis the vessel worth ) Ana. $ 1794*376. 

45. If I yd. cost ^ £., what will -^ of an eU English cost ? 

Ans. 17 s. 1 d. 2^ q. 

46. A merchant bought a number of Ysalea ot veY^tkV, <kv;)fiL tvsw\»:v\vw% 
IS^f yds., at the rate of $7 for 5 yds. , and eoV\ \>vcwv o\A «X SJaa \«2Vfc vA %\\ 

inrfyda., and gained $200 by the bargain •, Yiovf maxi^ \»X»a '*'^.^^^4^,Mk. 

It 
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47. At #33 for 6 barrels of flour, vrhiA must be paid for 178 barrels ? 

AnM. t979. 

48. At $2*85 for 3'17 cwu of hay, how much is that per ton ? 

Ans. $14'19K 

49. If V5 lbs. of tobacco cost 75 cents, how much wtU 185 lbs. cost ? 

Ana. «5<55u 

50. What is the value of '15 of a hogshead of lime, at $2*39 per hhd. 7 

Ans. $0'3585. 

51. If <15 of a hhd. of lime cost 90'3585, what is It per hhd. ? Ana. $2'39i 



COMPOUND PROPORTION. 

IT 96 ■ II frequently happens, that the relation of the quantity required, 
to the given quantity of the same kind, depends upon several circumstances 
combined together ; it is then called Compound ProportionyOt Double Ruli 
of Three. 

1. If. a man travel 273 miles in 13 days, travelling only 7 hours in a day, 
how many miles will he travel in 12 days, If he travel 10 hours in a day 9 

This question may be solved several ways. First, by anaiysia : — 

If we knew how many miles the man travelled in 1 hour, it is plain, we 
might take this numlwr 10 times, which would be the number of miles he 
would travel in 10 hours, or in 1 of these long days, and ihis a^in, taken 
12 times, would be the number of miles he would travel in 12 days, tFavelllDg 
10 hours each day. . 

If he travel 273 miles in 13 days, he will travel ts* of 273 miles, thai is, 
?|7^ miles in I day of 7 hours ; and -X of ^^ miles is ^7^8 miles, the dis- 
tance he travels in 1 hour ; then, 10 times 2 J^ = 2^^0 miles, the distance 
he travels in 10 hours ; and 12 times aj^Q = ^^^^ = 360 mUes, tl» 

distance he travels in 12 days, travelling 10 hours each day. 

Ana. 360 milea 
But the object is to show how the question may be solved hy proportion: 
First; it is to be regarded, that tile number of miles travelled over depends 
upon two circumstances, viz. the number of daya the man travels, and the 
number of houra he travels each day. 

We will not at first consider this latter circumstance, but suppose the num- 
ber of hours to be the same in each case : the question then will be,— ^ a 
man travel 273 miles in 13 daya, how many miles teill he travel in 12 
daya 9 This will furnish the following proportion : 

13 days : 12 days : : 273 mUes : miles, 

which gives for the fourth term, or answer, 252 miles. 

Now, taking into consideration the^^/ier circumstance, orthatof theAottfV, 
we must say, — T/a man, travelling 7 Aours a day /or a certain number 
(if daya, travela 252 miles, how far will he travel m the aame time, if kg 
travel 10 houra in a day t This will lead to the folbwing proportion : 

7 houn : 10 hours : : 252 miles : mUea. 

This gives for the fourth term, or answer, 960 miles. 

We see, then, that 273 miles has to the fourth term, or answer, the sama 
proportion that 13 days has to 12 days, and that 7 hours has to 10 houn. 
Stating this in the form of a proportion, we have 



13 days : 12 days ? . . ow ., 
7 houra : 10 hmirs p • 273 miles : miles, 

Ar irhich it appean that 273 '« to\)a nnM^WoQi \>^ \»x\v n vcvl 10 ; that tai 
S73 is to be multiplied by the product of \%x VO, awd. ^\Vv\<^Vt ^^ca ^t^^vaw 
ofi3 X 7, which, beiQ4( dona, ^VMaOOioS^tn i^t<QNix\^\a\m«<KwuBina^ 
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In the same manner, any qaestion relating to compound proporUon, how- 
6Ter complicated, may be stated and solved. 

8. If 248 men, in 6 dayti, of 1 1 hours each, can d^ a trench 290 yards I(mg, 
8 wide, and 2 deep, in how many days, of 9 hours each, will 24 uien dig a 
trench 420 yards long, 5 wide, and 3 deep ? 

Here the number of days in which the proposed work can he done, depends 
on Jivt circuTnatancea, r\z, the number of meii employed, the number of 
hours they work each day, the length, breadth, and depth of the trench. We 
will conaider the question in relation to each of these circumstances, in the 
order in which they have been named : — 

IsL The number of men employed. Were all the circumstances in tho 
two>ca8es alik«, except the number of men and the number of days, thequeo* 
lion would consist only in finding in how many days 24 men would perform 
the work which 248 men had done in 5 days ; we should then havo 

24 men : 248 men : : 5 days : daya. 

2A. Hours in a day. But the first laborers worked 11 hours in a day, 
whereas the others worked only 9 ; leat hours will requhv «eor« days, whicn 
will give 

9 hours : 11 hours :': 5 days : ...... days. 

8d. Length of the dUchex. The ditches bein^ of unequal length, as many 
■nore days will be necessary as the second is longer than the first ; hence ws 
•hall have 

236 length : 420 length : : 5 days : -, days. 

4th. Widthz. Taking into consideration the widths, which are difiexeo^ 
we have 

3 wide : 5 wide : : 5 days : days. 

6th. Depths. Lastly, the depths being difTerent, we have 

2 deep : 3 deep : : 5 days .' days. 

It would seem, therefore, that 5 days has to the fourth term, or answer, tht 
•ame proportion 

that 24 men has to 248 men, wheee ratio is ^l^* 

tliat 9 hours has to 11 hours, the ratio of which Is -^^ 

that 230 length has to 420 length, Hit 

that 3 width has to 6 width, ^ 

that 2 depth has to 3 depth, #; 

aU which stated in form of a proportion^ we have 

Men, 24 : 248^ 

flours, ' 9 : H common torai. 

Length, 230 : 420 : : 6 days : daye. 

Width, 3 : 6 
Depth, 2:3, 

IT d7« The continued product of all the second terms, 248 X H X 420 
X 6 X 3, multiplied by the third term, 6 days, and this product divided by 
the continued product of the first terms, 24 X '•> X 230 X 3 X 2, give* 
288^ 48 6i> days for the fourth term, or answer. 288 5 9 . 

But the first and second terms are the fractions "^^ » "TP» 3"3^» a andy» 
which express the ratios of the men, an! of the hours, of the lengths, widths, 
and depths of the two ditches. Hence, it follows that the ratio of the number 
of days eriven to the number of days sought, \a ec^uBX Xo \Xvft ^x<3^\3«\ ^^.'s^'^b^ 
raiiVw which remit from a comparison of X\ie Vainui tA«x\x\%>» ^aria-tiowMsc 
^taaceoftbequeatioa. 
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The product of all the rattoe is found by multiplying together the fractions 

248 X 11 X 42a X 5 X 3 17186400 
Which exprew^them, thuii, ^A X «x23Gx3x2"" 298080 ' «»d thii 

fraction, 298060 ' represents the raticof ihe quantity required to the given 

quantity of the same Icind. A ratio resulting in this manner, from the mul- 
tiplication gf several ratios, is called a compound ratio. 

Frcim the ezamples and illustrations novy^ given, we deduce the foUowfaig 
general 

RULE 

fcr wMnc qnettlon* in eompoand propcnion, or doaUe rale «f time, v1x.-rMake thai nun^ 
k«r which \» of tb* tmxM kind with Uie required aitswer, the third term ; and, of the remaining 
number*, take a« ay two that are of the same kittd, and arraaf^ Uiero acccrding to the diree- 
tioiM given in eimcle proportion ; then, aujr other two of tlie same kind, and ao on, til] all art 
naed. 

Lastly, ronttiply tlvB third term by the continued prodr.ct of the mcoikI termt, and divide 
the remit ly the coniiuued product of the ftrst terma, and the quotient will be the fourth term, 
sr cnawer TeqoiMtL 

EXAMPLES FOE PRACTICE. 

1. Tf 6 men build a wall 20 ft. lone, 6 ft. high, and 4 ft. thick, in 16 days, 
lA what time will 24 men build one WO ft. long, 8 ft. high, and 6 fu thiclc % 

Ana. 80 days. 

2. If the freight of 9 hhda. of stiear, each weighing 12 cwL, 20 leagiieiL 
cost 16 £., what must be paid for the freight of 60 tierces, each weighing 2\ 
cwL, 100 leagues ? Ana, 92 £, 1 1 s. 10 1 d. 

3. If 56 lbs. of bread be sufficient for 7 men 14 days, how much bread will 
serve 21 men 3 days 7 Ans. 36 lbs. 

7%e same by analyaia. If 7 men consume 56 lbs. of bread, 1 man, in the 

same lime, would consume ^ of 56 lbs. = Aj^ lbs. ; and if he consume Ayft. 

lhs.in Hday^, he would consume yi" of *^= j^f lb. in 1 day. 21 men 

would consupie 21 times as much as 1 man ; that is, 21 times i% = "^i J^ 

lbs. in I day, and in 3 days they would consume 3 times as much; that is, 

^9 8^ = ^ l*** ^ before. Ans. 36 lbs. 

Note. Haying wrought the following examples by the rule of proportion, 
let the pupil be requirea to do the same by tuudyaia. 

4. If 4 reiipere receive SI 1 '04- for 3 days' work, bow many men may be 
hired 16 days for SlfO 04 ? Aw«. 7 men. 

b. If 7 oa. 5 pwt. of bread be bought for 4} d., when com is 4 s. 2 d. per 
bushel, what weight of it may be bought for 1 s. 2 d. when the price per bush- 
el is 5 s. 6 d. ? Ana. I lb. 4 oa. 3479 pwt«. 

6. If SlOO gain t6 in I year, what will $400 gain in 9 months ? 

Note. This and the three following examples reciprocally prove each other. 

7. IfS 100 gain S6 in 1 year, in what time will S400 gain $18? 

8. If $400 gain $18 in 9 months, what is the ra^e4)er cent, per annum ? 

9. What principal, at 6 rier cent, per annum, will gain $18 in 9 months? 

10. A usurer nut out $75 at interest, and at the end of 8 months received, 
fer principal and Interest, $79; I demand at what rate per cenu he received 
*n^™st. , • . ^ il««. 8 per cent 

U. If 3 men receive 81o ±,. for 19i days' work, how much must 20 men 
i;oceive for lOOi days? Am, 306 X- s. 8d. 
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SUPPLEBIENT TO THE SINGLE RULE OF THREE. 

QUESTIONS. 

1. What b proportion 7 2. How many iiumben are reqnired to form a ratio 7 3. Hov 
many to form a proportion 1 . 4. What is (he first term of a ratio called 7 6. — — the wo* 
pnd term 7 6. Which it talcen for the numerator, and which for the denominator of tha 
fraction exprearingf the ratio? 7. How may it be known when 4 nnmbere are in proportion 7 
8. Having three termain aproportion given, how may tlie fourth term be found 7 9. What is 
the operation, by whicih the fourth term is found, called 1 10. How does a ratio become in* 
verted? 11. what is the rule in proportion 7 12. In what dennminafion will the fourth term, 
or answer, be found 7 13. If the first and -second terms contain dit&rent denominations, what 
b to i>e done 7 14 What i« compound proportion, or double rule of three 7 15. Rule 7 

EXERCISES. 

1. If I hay 76 yds. of cloth for tllS'l?, what doea it cost per ell English! 

Ans. sr861. 

2. Bouglit 4 pieces of Holland, each coata.ining 24 ells English, for 996 ; 
how much was tliat per yard 7 Ana. SO'dO. 

3. A garriaon had provbion for 8 months, at the rate of 15 ounces to each 
person per day ; how much must be allowed per day, in order that the pro- 
yision may Ihst Sh months ? Ans. l^i^ oz. 

4. How much land, at t2'50 per acre, must be given in exchange for 360 
acres, at $3'75 per acre ? Ans. 540 acres. 

6. Borrowed 185 quarters of com when the price was 19 s. ; how much 
must I pay when the price is 17 b. 4 d. ? Ans. 2024 i 

6. A person, owning 7 of a coal mine, sells I of his share for 171 £. ; 
what is tlie whole mine worth 7 « Ans. 380 £. 

7. If I of a gallon cost I of a dollar, what costs 7 of a ttm ? Ans. tl40. 

8. At U £• per cwt, what cost Si lbs. 7 Ans. 10 b d. 

9. If 4i cwt can be carried 36 miles for 35 shillings, how many pounds 
can be carried 20 mHes for the same money ? Ans. 907-^ lbs. 

10. If the sun appears to move from east to west 380 degrees in 24 hours, 

bow much is tliat in each hour 7 in each minute 7 — — in eacli 

second? ^ Ana. to last, 15" of tk dtg. 

11 If a family of 9 persons spend $450 In 5 months, how much would be 
sufficient to maintain them 8 monlhsif 5 persons more were added to tha 
lamily? Ans. $1120. 

Note. Exercises 14th, 19th, l(kh, 17ih, ISth, I9th, and 20th, " Suttplmunt to Frttetlont** 
afford additional examples in single and double proportion, sliould more examples he thouglit 
neoeeaary. 



IT 98 . 1. Two men own a ticket ; the first owns i, and the second owns 
f of it ; the ticket draws a prize of 40 dollars ; what is each man's share of 
the money 7 

2. Two men purchase a ticket for 4 dollars, of which one pays 1 dollar, and 
the other 3 dollars ; the ticket draws 40 dollars ; what is each man's share of 
the money 7 

3. A and B bought a quantity of cotton ; A paid 100 dollars, and B 200 dol- 
lars ; they sold K so as to gain 30 dollars; what were their respective share* 
of the gain? 



The process of aeotrtaining the respective f aiiui or losses of IndiTtdnals, eugaged in Joint 
trade, is called the Rule of fnellowahip. 

The money, or value of the articles crnpioyed in trade, b called the Capital^ or Stock; tha 
fain or loss to be shared is called the Dividend. 

It is plain, that each taan*a. gain or loss ought to have the same relation to the vkoia gaiii 
or loss, as his ahare of the atoek does to the w/io(e sCocfc. 

Hence we have this RULE : As the who\« slock. *. Uk Mi/dv nA»^«^VG%«\^^lb^«)K^^^ v'^» 
wkole gaiu or loea : his ehara of the gala ok \oaa. 

13* 
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4. Two penotit Dav» ii joint stock in trade; A puf ki 060, knd B 9350; 
they gain $400 ; what u each maii'a share of the profit ? 

OPERATION. 

A'a stock, i250 J Then, 

B'a stock, >350 I 600 : 250 : : 400 : 166'666! dollars, A's gain.-^ 

Whole stock, $600 ) 600 : 350 : : 400 : 233'333i dollars, B'e gain. 

The pupil will perceive that the process may be contracted by cutting oflT 
an equal number of ciphers from tne Jlrst and second, or Jlnt and third 
terran ; thus, 6 : 250 : : 4 : 166'666§, &c. 

It is obvious, the correctness of the work may be ascertained by finding 
whether the «>um8 of the shares of the gaim Are equal to -the toKoite gain: 
thu3, $166'666| + $233*333^ s $400, whole gain. 

. 6. A, B and G trade in company; A^i capital was $176, B's $200, and C'a 
$500 j by misfortune they lose $250 ; what loes must each sustain % 

i$ 50' (> A's loss. 
$ 57'142f, B's loss. 
$142'857i, C's losb. 

6. Divide $600 among 3 persona, so that their shares may be to each other 
88 1, 2, 3, respectively. Ana. $100, $200, and $300. 

7. Two merchants, A and B, loaded a ship with 500 hhds. of rum ; A load- 
ed 350 hhds., and B tiie rest; in a storm, the seamen w(»re obliged to throw 
overboard 100 hhds.; how much must each sustain of the loss ? 

Ans. A 70, and B 30 hhds. 

8. A and B companied ; A put in $45, and took out 3 of the gain ; how 
much did B put in 7 ^ ^ru. $3a 

Note. They took out in the same proportion as they put in ; if 3 fifths of 
the stock is $45, how much is 2 fifths of it ? 

9. A and B companied, and trade with a joint capital of $400; A receives 
for his share of the gain i as muchms B ; what was the stock of each ? 

j«- S $133':J3»i, A's stock. 
^^' f $266-666!, B's stock. 

10. A bankrupt is indebted to A $780, to B $460, and to C $760; his estate 
is worth only $600 ; liow must it be divided 7 

Note. The question evidently involves the principles of fellowship, and 
may be wrought by it. Ans. A $234, B $138, and C $22S. 

11. A and B venture equal stocks in trade, and clear $164 : by agreement, 
A wa.s to have 5 per cent, of the prufit4, twcause he managed the concerns ; 
B was ta have but 2 per cent.; what was each one's gain, and bow much did 
A receive for his trouble ^ a , k 

Atis. A's gain was $117442? , and B's $46'857t, and A received $70*2S5f 
for his trouble. 

12. Acotion factory, valued at $12000, is divided into 100 sharei^; if the 
profius arnouut to 15 per cent, yearly, what will be the profit accruing to 1 
share ? to 2 shares ? ■ — to 5 shares J to 25 shares ? 

Ans,. to the last, $430. 

13. Ir the above-mentioned factory, repairs are to be made which will cost 

8340 ; what will be the tax on each share necessary to raise the sum 7 ■ - ■. -« 

oii 2 shares 7 '■ ■■ - ou 3 .shares 7 ■■' on 10 shares 7 

Ans. to the last, 9M^ 

14. If a town raise a tax of $1850, and the whole town be valued at $37006^ 
what will thai be on $1 / What will be the tax of a man whose property is 
vahiod at $1780 ? Ans. $'05 on a dollar, and $39 oa $I78a 

ir 9S>« »n ass^wlng taxes, it is necessary lo have an inventory of tha 

property, ^jcHh real and personal, of the whole town, and also of the whole 

number of polls; and, as the polls are raled «, so mucVv %ejt^, we must first 

take out from the whole tax what the polls &n\ouiv\. vi, «.w^ vVva t«vTvA:\vA«t>sk 

•^ be amutaed on tlwpro^r<y. Wemay tl\^utii^d ^^ v&x. u^saV ^\^»x^«sjt\. 
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make a table containing the taxes od I, fi, 3^ &c.« to 10 dollan; then on 70, 
an, A,c., to 100 doHars ; and then oa 100, 200, kc, to 1000 doUara. Then, 
knowing the inventory of any. individual, U is easy to find the tax upon hie 
property. 

15. A ceruin town, valued at «64&30, raises a tax of $22u9<90 ; there are 
640 polls, which are taxed i'60 each ; what is the tax on a dollar, and what 
will be A's tax, whose real eatauia valued at $1340, his personal protierty^^ 
0874, and who pays for 2 poHs 7 

540 X '60 3= S324, amount of the poll taxes, and $2259^90 — $324 ss 



1936'90, u> be assesaed oh property 
jgav>o =: '03 tax on 91 



$64530 : $1935'90 : : $1 : '03; or. 



dolls, doll*. 



Tax on 



1 
2 
3 
4 

7 
8 
9 



'03 
•66 
•09 
*12 
♦16 
*18 
'21 
»24 

«27 



TABLR 

dolls, dolls. 

Tax on 10 is '30 

. . . 20 is '60 

... 30 is '90 

. . , 40isl'20 

... 60 is 1'50 

. . . 60isr60 

. . . 70 is 2*10 

. . . 80iB2'40 

. . . 90i8 2'70 



Tax on 



dolls, doll*. 
100 is 3< 
200 is 
300 is 
40018 
-600 is 
600 is 
700 is 21 
800 is 24' 
900 is 27' 
1000 is 30* 
l^^ow, to find A's tax, his real estate being $1340, 1 find, by the table, that 



6* 

9' 

12' 

15' 

18- 



$30' 
9' 
1'20 



The tax on . . $1000 . . is 

The tax on . . 300 . . is 

' The tax on . . 40 . Is __— ^ 

Tax on his real estate . . . . . . $40'20 

In like manner I find the tax on his personal property to be . 26'22 

2 polls at '60 each, are 1*20 

Arnold, $67'62 

16. What will B's tax amount to, whose inventory is 874 dollars real, and 
210 iluUan personal property.^ and who pays for 3 polls ? Ana. $34'32. 

17. What will be the tax of a man, paying for 1 poll, whose property is va> 
lued at $3482 ? ai$768? at $940 ? at $4657 ? 

Arts, to the last, $140'3I. 
Id. Two men paid 10 dojlars for the use of a pasture 1 month ; A kept in 
24 cows, and B 16 cows; how much should each pay ? 

19. T^o men hired a pasture for $10; A put in S cows 3 months, and B 
put in 4 cuws 4 months ; now much should each pay ? 

^ 100* The pasturage of 8 cows for 3 months is the rame as of 24 cowa 
for 1 month, and the pasturage of 4 cows for 4 months is the same as of 16 
cows for 1 month, "nie shared of A and B, therefore, are 24 to 16, as in the 
former question. Hence, when time is regarded in fellowship, — Multiply 
each one's stock hy the time he continues it in trade, and use the product 
for his share. This is called Double Fellowship. Ans. A $6, and B $4. 

20. A and B enter into partnership ; A pots in $100 6 months, and then 
puts in $50 more ; B puts in 9200 4 months, and then takes out $80 ; at the 
close of the year tbey find thai they have gained $95 ; what is the profit of 
each 7 Ans. 943 71 1 . A's share ; $51 '288, B'a share. 

21. A, with a capital of 9500, began trade Jan. 1, 1826, and, meeting with 
■qccess, look in B as a partner, with a capital of 9600, on the first of March 
following : four months after, they admit C as a partner, who brought 9300 
stock ; at the close of the y^ar, ihey find the gain to be 9700 ; how must it b* 
divided among the partners ? ^ 

Ans, 92(H), A's share ; $260, B's share ; $200, C's share. 

QUESTIONS. 
1. What is fellowship 7 8. Wh«t is the rule for opeT&tVnKl ^. Vl\ii«n amt \»T*?!»sft«^ V^ 
fellowstoip, what U k eniied 7 4. Wtwt ia the method o( omr^WnaXfi 'CkiiM^iRA ^^tra^ko^A V, 
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AXiiixaATZoxr. 

^ 101. Alligation is the method of mixing two of more simples, of dif- 
ferent qualities, so thai the composition may be of a mean or middle quality. 

When the qfiarUities and pncea of the simples are given, to find the mean 
pricfi of the mixture^ compounded of tiWm, the process is called Alligation 
Medial. 

1. A farmer mixed together 4 bushels of wheat, worth 150 cents per bushel, 
8 bushels of rye, worth 70 rents per bushel, and 2 bushels of com, worth GO 
cents per bushel; what is a hushel of the mixture worth ? 

It is plain, that the cost of the whole, divided by the number of btuAeUf 
will give the price of one Sushel. 

4 bushels, at 150 cents, cost 600 cents. 

3 .... at 70 210 I 

2. ... at 50 . «... 100 flfislOl'cts. iiiM. 

9 bushels cost 910 cents. 

2. A grocer mixed 5 lbs. of sugar, worth 10 cents per lb., 8 lbs. worth 12 
cents, 20 lbs. worth 14 cents ; what is a pound of the mixture worth ? m 

Ans. 12tt- 

3. A goldsmith melted together 3 otinces of gold 20 carats fine, and 5 
ounces 22 carats fine ; what is the fineness of the mixturie ? Ana. 21 i. 

4. A grocer puts 6 gallons of water into a casic containing 40 gallons oC 
rum, worth 42 cents per gallon; what is a gallon of the mixture worth 7 

Ans. 36 12 cents. 

5. On a certain day the mercury was observed to stand in the thermometer 
as follows : 5 hours of the day it stood at 64 degrees ; 4 hours^ at 70 degrees 3 
2 hours, at 75 degrees, and 3 hours, at 73 degrees ; what Was the mean tem- 
perature for that day ? . 

It is plain this question does not differ, in the mode of its operation, from the 
former. Ans. 69^ degrees. 

IT X05t ■ When the mean price or rate, and the prices or rates of the 
several sirhples are given, to find the p^potlionate <f*utntities of each sim- 
ple, the process is called Alligation Alternate: alligation alternate is, there- 
fore, the reverse of alligation medial, and may be proved by it. 

i. A man has oats worth 40 cents per bushel, which he wishes to mix with 
corn worth 50 cents per bushel, so that the mixture niay be worth 42 cents 
per bushel ; what proportions, or quantities of each, must he take ? 

Had the price of the nrixture required exceeded the price of the oats hj just 
as rattef^sMi ilfell short of the price of the com, it is plain, he must have 
taicen equal quantities of oats and corn ; had the price of the mixture exceeded 
the price of the oats by only ^ as much as it fell short of the price of the com. 
the compound would have required 2 times as much oats as corn ; and in all- 
cases, the less the difference between the price of the mixture and that of one 
of the simples, tite grea/er must be the quantity of /Aa< 8imj>le in proportioa 
to the other ; that is, the quantities of tne simples must be inversely as the 
dt^erenees of their prices from the price of the mixture; therefore, if these 
dinerences be mutually exchanged, they will, directly, express the relative 
quantities of each simple necessary to form the compound required. In the 
above example", the price of tlie mixture is 42 cents, and the price of the onts 
Is 40 cents ; consequenriy, the diflbrence of their prices is 2 cents : the price 
of the com is 50 cents, which differs from the price of the mixture by 8 cents. 
Therefore, by exchanging these differences, we have 8 bushels of oeUa to 2 
bushels of com, for the proportion required. 

Ans. 8 bushels of oats to 2 bushels of eom, or in that proportion. 

The correctness of this result may now be ascertained by the last rule ; thtt^ 
the coat of 8 bushels of oats, al 40 cen\a/\« TSSS c«\\a\ «&4% bushels of coni, 
at SO cents, is 100 cents ; ihen, 7fH^ -V VO^ =£ «ft, wA ^'Jft, «vV\^i6«w\ii^ \Va 
number ofbushela, (8 -{- 2,) aa lOj gwea ^ wroa fotxXA v^v^^^^^^ inMAMRv 
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9. A merchant haa aevsera! kinda of tea: sotM at SshHh ga, soma ia9 shil- 
tingft, soma At 11 «hiUingSj and some at I2 8hiil}ngd per pound; whai pcnpor- 
tions of each must he mix, iha .e may sell the compound at 10 shillingA per 
pound ? 

Here we liave 4 flimplee ; but it ia plain that what has jual been proved of 
tteo will apply to any ntfmberof ootVa, if in each pair the price of one simpla 
ia greeUeVf and that of the othtr 2cm, than the price of Uia muE^ure requirad. 
Hence we have this 

RULE. 

The mean rate «iid tlMseveml price* being redRcedto Um Mm« denomination,— ^vttnwt 
with a continued line each priee'thxu.i» lew than the mean rate vith one ormorethat wgreaW 
*r, an<i eack price fraater than the mean rate with one or more that ie low. 

Write the difference between the mean rate, or pricey and the prict o/ each simple oppoeiU 
the price with which U ie eonnecitd ; rthui the dlRvrence of the two prices in each pair will bo 
mninalty exchanged ;) th«n the evm of the diferenre*^ etaniting againet any pncs, will cp^ 
pre$e the relative qwajiUtjr to betaken of IhaA price. 

By attentively considering the rule, the pupit will perceive that there may 
be as many diflferent ways of mixing the simples, and consequently na manj 
different answers, as there are different ways of linking the several prices. 

We will now apply the rule to sol ve the last question .' — 

OPKIATIONS* 

8». ,—2 ) Or, / 8 J 2 +1 = 3 
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—1+2 = 3^ ^'^* 
^2 5=2 



—2 ; ( 12 — - 

Here we set down the priceaof the simples, one direcily imtler another, in 
order, from least to greatest, as this is most convenient,' and write the mean 
rate, (LO s.,> at the lefl hand. Tn the first way of linicin^. we find that wa 
may talce in the proportion of 2 pounds of the teas at 8 and 12 s. to 1 pound 
at 9 and 11 s. In the second way, we find for the answer, 3 pounds at 8 and 
11 s. to I pound at9 and 12 a. 

3. What proportions of sugar, at 8 cents, 10 cents, and 14 cents per pound, 
iirill compose a mixture worth t2 cents per pound ? 

iins. In iha proportion of 2 lbs. at 8 and 10 cts. to 6 lbs. at 14 eta. 

Note. As these quantities only express tlie profwrtiona of each kind, it ia 
pfaifk, that a compound of the 8(fme mean price will be formed by talcing 3 
time's, 4 times, one half, or any proportion, of each (fiiantity. Hence, 

When the quantity, of one simple is given, after finding the proportiorml 
i]|uantities, by the above rule, we may say, — As the proportion Ah quantitt/: 
ts to ;A«Giv8N qtuiiitity: : so ia each o/ the other v^opoRxiovKLqxtarUiliea : 
to the RBdUiiiED qu/inlities of each. 

4. If a man wishes to mix J gallon of brandy, worth 16 s. with cum at 9 a. 
per gallon, so tbatthe mixture may be worth lis. per gallon, how much rum 
must ha use ? 

Takir>g ij|ie differences as alwve, we find the proportions to be 2 of brandy 
to 5 of rum; consequantly, 1 gallon of brandy will require 2^ gallniis of rum. 

J^M. 2^ gallons. 
6. A grocer has sugars worth 7 cents, 9 cents, and 12 cents per pound,, 
-^hich he would mix so as to form a comuouiid worth 10 cents per pound; 
what must be the proportions of each kiiiu 7 

Ans. 2 lbs. of the first and second to 4 lbs. of the third kind« 
6. If he use I lb. of the first kind, how much must he take of tlie others f 



if 4 lbs., what? if 6 lbs., what ? if 10 llw.. what ? 



if 20 lbs., what 7 Ans. to the litst, 20 lbs. of the second, and 40 of the third. 

7. A merchant has spices at 16 d. 20 d. and :)2d. per pound : he would mix 
6 pounds of the first sort with the others, so as to fttrni a compound worth 24 
d. per pound ; how much of each fiort must he use ? 

Ans. 5 lbs. of iheaecAwd.^'RxAT^Vsa. cR>5svfc'<i«\x\. 

8. Haw m&nYg&Uona of water, of no va\ua, uwwiv. ^ «v\x«^ nrv'iXv'cSN ^.^^^saa 
cfiwn, worth 80 cents per gallon, to raduae \la N^Xua Vi**^ ««^ '^F^wa*. 
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9. A man irould mix 4 bnahete of wheat at tl'SO por bushel, rye at il'16, 
^corn at t'75, and barley at #'60, so aa to seH the mixture at s4 per bushelr; 

how much of each must he use 7 

10. A goldsmith would mix gold 17 carats tine, wKh some 19, 21. and 24 
carats fine, so that the compound may be 22 carats fine ; what proportions of 
each must he use ? An». 2 of the 3 first sorts, to 9^ of the last. 

11. If he use 1 OS. of th4^ first kind, how much must he use of the others f 
What would be the quantity of the compound 1 Ans. to last, 7^ ounces. 

12. If he would have the whole compound consist of 15 oz., how much must 

he use of each kind ? if of 30 oz., how much-of each kind 7 '—. — if 

of 37i oz., how much 7 

An«. /o fAe 2a«/, 5 oz. of the 3 first, and 22^ oz. of the last. 

Hence, when the quantity of tht compoundis given, we may say, — A» the 

mm of the proportion al quantities, Jbund by the aSovb rulb, is to the 

quantity RBduiRBO, so is each proportional -quantity, found by the rulet 

to the RB<iDiR«D quaniity of bach. 

13. 'A man vrouM mix 100 pounds of sugar, some at Scents, some at 10 cts.' 
and 8»me at 14 cts. per pound, so that the compound may be worth - 12 cents 
per pound : how much of each kind must he usef 

We find the proportions to be 2, 2, and 6. , Then, 2 -f- 2 -f 6 s= 10, and 

C2 : 2Olb0..at Sets.) 
10 : 100 : : < 2 : 20 Ibe. at 10 cts. \ Ana. 
r 6 : 60 lbs. at 14 clB. ) 

14. Row many gallons of water, of no value, must bemixed with brandy 
at Sr20 per gallon, so as to fill a vessel of 7& galbns, which may be worth 93 
cents per gallon 7 • Ana. \7^ gallons of water to 57§ gaUons of bnndy. 

15. A grocer has currants at 4 d., 6 d., 9d., and lid. per lb.; and he would 
make a mixture of 240 lbs., so that the mixture may be sold at 8 d. per lb.; 
Uqw many pounds of each sort may betake 7 

Ans. 72, 24, 48, and 96 lbs., or 48, 48, 72, 72, dec 
Note. Tills question may have five different answers. 

QUESTIONg. 

1. Wbat la alli^attoal S. medial / 3- the rule ff>r operating 1 4. What is 

sBigatfon alternate 1 S. When the price of the jxiixinre, and the jp'rice or the scTeral aiinple*, 
we given, how do you And the proportional ijuantitita of each simple 9 6. When the quan« 
tity of one limple is giv^, how do you And ihe others? 7. When the quautiiy of the whols 
pound is given, how do you find the quantity of each ^nple 7 



DXrOSBCXSCAXiS. 

1f 103* IDuodecimaifl are fractk»ns of a foot. The word is derived from 
the Latiti word duodecim, which signifies tnoelve. A foot, instead of beinf 
divided decimally into ten equal parts, is divided duodecimally into tteelve 
equal parts, called inches, or primes, marked thus, 0< Again, each of these 
parts is conceived to be divided into twelve other equal paru, called seconde^ 
CO. In like manner, each second is conceived to be divided into twelve equal 
parts, Called thirds, C'O ; each third into twelve equal paru, called/otfr/Asj 
(/^; and so on to any extent. 

In this way of dividing a foot, it is obvious that 

1' tncA, or prme, is . . * . " JL of a fboL 

I' second is JL. of JL, , /^, = J of a foot. 

1« UHrdb^.f^of^ . . « .^^ .f.fcot. 

I-fcurtkh^rf^of^of^. . « jy^y of »«><«. 

Duodeeimala are added and sublracled \tv \hft «a.wvii TMk.wv«t %^tiwwow®isv 
tmmbere, i^ of a ieea itenoininjilion maWng 1 oi a ^rsoter , ^ vtw \Xxfe VStfjrff«»% 
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TABL&. 

12"^ fourths make 1'" third, 
.12"' thirds . . 1" second, 
12* secoads . . 1' inch or prime, ^ 
12* inches, or primes,! foot. 
Note. The marics, ', *', '^^ "'' , kc, which distinguish the diflbrent pait% 
•re called the indicei of the parts or denominations. 



MtJLTIPLICATION OF DUODECIMALS. 

Duodecimals are chiefly used in measikring surfaces and solids. 

1. Hew many squarie feet in a board 16 feet 7 inches long, uid 1 foot 3 
inches wide 7 

Note. Length X breath = superficial contents, (IT 25.) 

OPBRATioM. 7 inches, or primes, s=: -^-^ of a foot, and 3 in- 

/t. ches s -^ of a foot; conseqjuently, the product 

^SSih *l y of7'X3'=:-j^ofafoot,thatis,2r = l'and 

* , 9"; wherefore, we set down the 9", and reserve 

4 r 9^ the r to be carried forward to its proper place. 

^^ ^' To multiply 16 feel by 3', is to take ^ of J^ 

Ana.'J^ d' 9^ ' =e f |, that is, 48' ; and the V which we re- 
served makes 49^, = 4 feet 1' ; we therefore set 
down the r, and carry forward the 4 feet toils proper place. Then, multi- 
plying the multiplicand by the 1 foot in the multiplier, . and adding the two 
products together, we obtain the Aravoer, 20 feel, 8', cind 9". 

The only diHiculty tliat can arise in the multiplicatiou of duodecimals, i« 
hi finding of what denomination is the product of any two deQomination.4 
This may be ascertained as above, and m all cases it will be found to hold 
true, that the product of any two denominations will always be of the de- 
nomination denoted by the sum of their iivdigbs. ThuS) in the above ex* 
ample, the sum of the indices of T' X 3^ Js "; consequently, the product is 
21'' ; and thus primes multiplied bv primes will produce seconds ,- primes 
multiplied by seconds produce thirda ; fourths multiplied by fflhs produce 
ninths^ dec. ' 

It is generally most convenient, in practice, to multiply the multiplicand 
^rst by the feet of the multiplier, then by the inches, &;c., thus:— 
//. 
" ~" 16 n. X 1 ft. = 16 ft., and 7' X I ft. = 7'. Then, 16 

ft. X y = 48' = 4 ft., and 7' X 3' = 21" = 1' 9". The 
two products, added together, give for the Answer, 20 ft. 
8' 9'^ as before. 

20 8' 9* ^ 

2. How maoy solid feet in a Uock 15 ft. ST Icnag, 1 ft. G' wide, aadlft.4r 
Ibick? 

OPBBATIOH. 

Length. 16 8' The length- multiplied by the breadth, and 

Breadth, 1 5' that product by the thickness, gives the solid 

•• • • contents, iV 36.) 

15 8' 
6 & 4" 



16 


7' 




1 


y 




16 


7' 




4 


1' 


9» 



22 2' 4" 
Z*A«dbie8s, 1 4' 



r 4' 9* 4*» 



Ans. at 7' I* 4% 



From these ^examples, we derive the fitllawln^RiTLB :^Writ6 jdown the de- 
nominaxloiis a9 compound nun>bet8, and in midUf^ying remember that the 
product of any two denomf nations wiU always tw of that denominatioa de^ 
noted \3§ the sum of their indict*. 

EXAMPLES FOR PRACTICE. 

3. How many square feet in a stock of 15 boards, 12 ft. S'in length, and \2f 
wide ? Ana. 205 ft. ICK. 

4. What is the product of 371 ft. 2" 6^ muiUplked by 181 a. T 9* ? 

Ana, 67JM2 ft. 10' 1* 4''' 6"'*. 

Notp,. Painting, plastering, paving, and some other Iciiids of work, are 
done by the sciuare yard. Ifthe coiitenta in square feet be divide<l by B, tlie 
quotient, it is evident, will be square yards. 

5. A man painted the walls of a room 8 ft. 2^ in height, and 72 ft. A' rn com- 
pass ; (that is, the measure of all its sides ;) how many stiuare yards did he 
paint ? Ana. 65 yds. 6 ft. 8' 6". . 
' 6. There is a room plastered, the compass of wliich \» 47 ft. 3^, and the 
Jieiffhi 7 ft. 6';. what are the conlenta ? Ans. 39 yds. 5 ft. 4' 6*. 

7. How many cord feot of wood hi a load 8 feet long. 4 feet wide, and 3 jeet 
6 inches high? 

Note. It will be recollected that 16 solid feet make a cord foot ^ 

Ans. 7 coril feet. 

8. In a pile of wood 176 feet ia length, 3ft. V wide, and 4 ft. 3^ high, how 
many cords ? , Ans. 21 cords, and 7 JL. cord feet over 

9. How many feet of cord wood in a load f feet long, 3 feet wide, and 3 feet 
4 inches high ; and what will it come to at $'40 per cord foot? 

Ans. A% cord feet, and it will come to Sr75. 

10. How much wood in a load 10 ft. in length, 3 ft. 9' in width, and 4 ft. & 
in height ; and what will it coet at tl*92 per cord? 

Ans. 1 cord and 2 is cord feet, and tt will come to t2'62^. 

If 104ra Remark. By some surveyors of wood, dimemrions are taken 
in feet and df.cimais of a foot. For this purpose, make a rule or scale 4 feet 
long, and divide it into feet, and each foot into ten equal parts. On one end 
of the rule, fi>r 1 foot, let each of these parts be divided into 10 other equal 
parts. The former division will be KXhs, and the latter lOOths of a fooL Such 
a rule will be fttond very convenient for surveyors of wood and of lumber. f>r 
painters, joiners, &c. ; fur^ the dimensions taken by it being in feet and deci- 
mals of a foot, tlie casts will be no other than so many operations in decimal 
fractions. 

1 1. How many square feet in a hearth stone, which, br a rule as above de- 
scribed, measures 4*5 feet In length, and 2'6 feet in width ; and what will bs 
its cost, at 75 cents jjer square foot ? Ans. 1 r7 feet ; and h will coet $8'776. 

12. How many cords in a load of wood 7'5 feet in length, 36 feet in width, 
and 4*8 feet in height ? Ans. 1 cord, 16^ ft. 

13. How many cord feet t»a load of wood 10 feet long) 3*4 wide, ahd 3<5 
feet high ? Ans. 7 7 

QUESTlONa 

1. Wliat ■reduodeciinaiB? 2. From vb«t ia tb« won] deriwd 7 3. Into how many parti 
I* a foot uMially diyhleti, and what are 'J>e paru cail«il 1 A. What are the othtr denoiuinft* 
tional 5. What ia unilerdtotxl by ihe indieet of the denorainations 7 6. In what Are driod^ 
isiiuala cliiefly »<ed 7 7. How are the coiiumta of a tarfact t<ouitded by atratght liuea found? 
8. How are the cunienu of a tolid foiiiid 7 8. Huw ia it known of wliat deuomioatioii i» the 
product of any (wo ilenoinlimtion* ? .10. How may a acale or rula twfaroMd for i^itii^ di 
meiuioiM in fe«t and daeima] pana of a foot 1 



T 105, 109. 
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W 



xniroiMTjTioiir, 

T 106 ■ Involution, or the raising of powers, ia the tnulth)lying any glveo 
number into itself couiinwall> a certain number of times. . The pnxlucts thus 
produced are called the /70tt><,r« of the given number. The number itseff is 
called tlie Jtrai )x)wer, or root. If the ^rst power be multiplied by itself, 
the product is CHlleil the second power, or square : if the square be multipliea 
by the first power, tlie product is called the thir^^povrtr, or cubCf Ac. i thuSj 

5. is the root, or let power, of 5. 

5 X 5 =r 25 id the 2d power, or tii(uare, of 5, ss 6*. 

6 X r». X 6 = 15io is ihe 3d pow«r, or cube, of 5, as 6^i 

5 X 5 X 5 X u 3= 6:^ id the 4th power, or.biqu»ilrate, oCB, sb 5\ 

Th« number denoting the poWer is cabled the index or exponent f iStau 6 
denotes that 6 ts raised or iitvolved to the 4th power. 

1. What is the square, or 2d power, of 7 ? Ana. 49. 

2. What is t6« square of 30 ? Ant. 900. 

3. Whaiisth«8i{Uareof400O? iin«. lOOmOOa 

4. What b the cube, or 'M power, of 47 > Atis. 64. 

5. What is the cute of S0(>? Ans. 5l2iHMm. 

6. Wh6i is the 4th power of 00 9 Ana. 12U6U0()0. 

7. What is tne square of 1? of 2? — of 3 ? of 4 ? 



8.**What is the cube of 1 ? 



•of 2? 



9. What is the square of § ? 

10. What is the cubo of } 7 - 



off? 



off? 



Ana. 1, 4, 9, and 16. 

of 3? of 4 1 

Ana. i, 8, 27, and 64. 

Aita. i» 2^?arul f j* 



- — ofn 
Ana. ^y, 



tI^i *n^ 



Hh 



1 1 . What is the square of i ? 



the 5ih power of i ? Ana. i, and -jtj. 
— the cube ? Ana. 2 25, and 3 373 

Ana. 2 9^984. 



12. What is the square of 1'5? — 
1-3. \Vli:u is iheBih jiowerof 1'2? 

14. i.:vulve 2i to the 4th (Kiwer. 

Noit. A ifiixed number, lilce the above, may be reduced to an improper 
fraction 
thus, 2i 

1 5. What is the square of 45 ? ^ Ana. ^f^ = ^^^f • 

16. What is the the value of 7*, that is, the 4xh power of 7 ? Ana. 2401. 

17. How much isS* ? 6« 1 10^ ? ilns. 729, 7776, 10000. 

la How much is 2« 1 3« ? 4» J 5» ? 6» 1 

10« J Ana. to laat, 100000000. 



before invoiving ; thus, 2i ss: A j or U may be reduced to a decimal, 
= = 2-25. * ^«.^^g«- = 26^|^. 



The powers of the 9 digits, from the first power to the 6th, may be seen in 
IIm following 

TABLE. 



iRnots [or 1st Powers | 1 2| 3 4 6| 6 


7\ 8| 91 


Squares | or 2d Powers 1 4| 9 16 25| 36 


49 64] 81 1 


Cubes 1 or 3d Powers 1 8| 27 64 125| 216 


1 34^1 61 2| 729| 


Biquadrales 1 or 4th Powers | 1 16 81 256 625|I296 


24B1I 40961 6661 J 


|Surs«.lids 1 or 6th Powers | 1 32 24^3 1024 3126 1 7776 


16S07|3276S| 590491 


•■ 



s voxsU^rxois • 

IT 106m Evdntfon, or the txtraciing of w«a.^>2Ei% xwSvSmA ^^^^^2»^, 
U0 /vtf/ of Mtr powAT ornumber. 



188 sxTBACTiON or THX saxriiVB BOOT. IT 106, 107. 

The root, as we have seen, 1e that number which, by a continual muUtpIi- 
eatioQ into itself, produces the given power. The squetre root Is a number 
^hich, being squared, will pro<Iuoe the given pumber ; and the eiiMj or third 
root, is a number which, being cubed or involved to the third power, will j»ro- 
dnce the given number; thus, the square root of 144 is 12, because 12' =is 
144 ; and the cube root of 343 is 7, because 7», that i», 7 X 7 X 7, = 3M[3 ; and 
■oof other uumbeiB. « 

Ahhough there is no number which wBl not produce a perfect powe<'^by 
involution, yet there are many numbers of which precipe rootncAa never he 
obtained. Bat, by the help of decimaU, we can aproxima.te, or approaoh, 
towards the root to any assigned degree of exactness. Numbers, whoc^< pre- 
cise roots cannot be obtained, are cailed surd numbers, and tbose whose Kxns 
can be exactly obtained, are called rational numbers. 

The square root is indicated by this character a/ placed before the number; 
the other roots by the same character, with the index of the root placet) (wcr 
IL Thus, the square root of 16 is expressed >s/16 ; and the isube root of 27 is 

expressed i/27 ; and the 6th root of T776, 5/7776. 

When the power is expressed by several nufnbers, with the sign -^ or — 
between them, a line, or vincuium, is drawn from t hetop of the sign uver all 
bhe parts of it n^ thus, dte square root of 21 — 5 is jy2l — 5,^flbc 

ISZTBAOTZOir OF THIS SatTAILB HOOT, 

IT X07a To extract the square root of any number, is to find a nuniber 
which, being multiplied into itself, shall produce the given number. 

1. Supposing a man has 625 yards of carpeting, a yard wide, what is the 
length of one side of a square ror m, xhe floor of whieh the carpeting will co- 
. Ter 7 that is, what is one side of a square which contains 626 square yard^ ? 
- y We have seen, (H 35,) that the contents of a square surface is found by 
.multiply ing the length of one side into itself, that is, by raising it to tlie second 
power; and hence, having the contents (625) given, we must extract its 
square root to find one side of th^ room. 
This we must da by a sort of trial ; and, 

1st. We will endeavor to ascertain how many figures there will be in the 

root. This we can easily di>, l^y |K)iutlng off the number, from units, into 

periods of two figures each; for the so^uare of any root always coniains^jttst 

twice aa many, or 1 figure l€*a lluui twice as many figures eis are in the rout ; 

of which truth the pupil may easily satisfy himself by trial. Pointing off the 

, number, we find that the root will conitbtt 

OPBRATION, of two figures, a ten and a unit. 

626 (2 ^ "We will now seek for the first figure, 

^ that is, for the tens of the root, and it is 

plain (hat we must extract it firom the left 

225 nana period, 6, (hundreds.) The greatest 

oqvare in 6 (hundreds) we find, by trial, 
n T to be 4, (hundreds,) the root of which is 

^ riQ. 1. . g^ ^^^^^ =5 20 ;) therefore, we set 2 (jens) 

In the root. Tiie rootj it will be recollect- 
ed, is one side of asc^oare. Let us, then, 
form a square, (A, Fig. I.) each side bf 
which siutli be supposed 2 tens, = 20 
yards, expressed by tne root now obtained. 
The contents of this square are 20 X 20 
as 400 yard^ now dispomd of, and which, 
consequently, are to be deducted from the 
wYvoVe uwvcvXwx o\ ')«.t^^ C!S2S0 leaving 225 
yatda. TYv\% dAdLWcXvaiCi \a tnorx ^t^^V.^ 

ftC«T« Va Vhft w* »i»«wVi V»»A;i txwHi.^^^ 



so 

90 
400 



irio7^. 
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period 6, (hrncfareds,) and brinfing down tbti next period by die side of th« 
remainder, making 225, as before. 

3d. The square A is now to be enlarged by the additioo of the 2S6 remain- 
ing yards ; and, in order that the A%an may retain its square /orm, it is evi« 
dent, the addition mast be made on two sides. Now, if the 223 yards be di* 
▼idod by the length of\he two sides, (20 + 20 ar 4(>,) the quotient will be thtt 
breeuitA of this new addition of 225 yards to the sides c d aqd 6 c of the 
iquare A. . ^ 

But our root already found, s 2 tens, if the length of ^ne side of tlie figure 
A ; we therefore take double this rdet, a: 4 tens, for a divisor. 

The divisor, 4, (tens) is in reality 40. 



OPIRATXON'-COfltlKUBD. 

625 ( 25 

46)225 
825 



and w^are toseelc how many times 40 
is contained In 225, or, which is the 
same thing, we may seek how many 
times 4 (tens) is contained in 22, 
(tens,) rejecting the right hand fig> 
nre of the dividend, because we have 
rejected the cipher in the divisor. 
We find our quotient, that is, tha 
6read[<A of the addition, to be 5 yds.; 
but, if we look at Fig. IL, we shall 
pferceive t3iat this addition of 5 yards 
to the two sides does not complete 
. tiio square ; for there is still wanting, 
in the corner Dj a small square, each 
side of which is equal to this last quo* 
tient, 5 ; we must, therefore, add this 
quotient, 5, to the divisor, 4(), that is, 
place it at the right hand of the 4, 
(teas,) making it 45 ; and then the 
whole divisor, 45, rauUiplied by the 
quotient, 5, will give the contents of 
Uie wliole addition around the sides 
of the figure A, which, in this case, 
being 225 yards, the same as our di* 
vidend, we have no remainder, and 
the work is done. Consequently, 

Fig. n> represents the floor of a iniuare room, 25 yards on a side, wtiich 626 

yards of carpeting will exactly cover. 
The proof may be seen by adding together the seretal parts of the figure^ 

thus: — 
The square A contains 400 yards. j. 

The figure B 100 

C ..< .1.100 Orwemay proveitbyinTolutioo, 

D 25........^ thus :— 25 X 25 as 625, as beforo^ 
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Proof, 625 

From thit example and illuatration, we derive the following general 

KULE 

FOB THB HXTBACnON OF THB B<10ARB ROOT. 

r. Ptotet oirU>« given aunbtfr loto perieda nf two figares each, bj patting a dot orer the 
aniu, another o«er the haudnda, ami ao <m. Theao data abow the oomiier of figavea oC whioil 
the root will constcC 

II. Fiiii) the greateat i>qaare number in thel«fl hand period, and write Iti root aa a quotiant 
In divirion. Subtract the aquare number froaa the lefi tuind period, and to the remainder bring 
down the next period tor a dividend. , 

III Double the root already found for a divisor ; aeek how manytimea the divisor !• eontain 
ed in the dividend, excepting the right liaud figure, and place ttv« retaVvVuxK^'cwA.^V)^ «^m 
at the right hand of ihediviaor ; mnTtiply the dmcor, tkv.«*»Knk»M«&, Vl >Jt\a\»AVig*tt 'S^.j. 
root, aatiaabtrmct (he product from the dividnnd^ V»thatt»*utf^tV»x\.u4^'W^»^>i»"o«**-'«*^***' 
for a new tlivideml. _^»v 

JV. Voabk the noHdr—Ay fiwnd for a new 4W\wr. •n8k«»irfa»*>^>» ws^ww 
OiMii a/i Ih«p0rl9da are faroH^t down. . 



wa 



k>ai«i«e% 



t«0 BXTBACTION Of THC flftUAAC BOOT; IT 107, 108. 

. JfoU 1. If we doubl* tii0 rigki. bUMl fifura of Ilt« faiat dlviaor, we ahaU haTe the doable of 
tfte root. 

Note 2. A»tbe raltie of fignrec, whether integen or decimala, is detsraiined by their <iii»- 
ttuice from' tl'.^ piace of aniti, ao we muMt always begin at unit's place to poiiii on° tht: giren 
awitbcr, and, irit be a laiaeii number, we must point it off both ways from unit*, am) if tiiera 
be a deficiency in any period of decinnaia, it mav be aopplied by a eipbcr. It i» plain, the 
root must ulwaya eoitsut of ao aiany iutegars aod deeinaia aa iJiere are ferioda beiougii^l to 
each in the given uumber. 

EXAMPLES FOa PRACTICE. 
2. What u tii« aquacc root of 10342656) 

OPBRATIOM. 

10342656(3816, JliM. 
9 ^ 

62)134 
121 



641 > 1026 
641 

6426)38556 . 
36556 

8. Wliat to the aquwre root of 43264 7 

OPBBAnOM. 

43264 ( 206, iCfM. 
4 

406 ) 32^>4 
3^64 

4. What \a the square root of SOSCKH ? • ' ^ An». 99a. 

6. Whaliaihe«iuareraotof234 09? Aw«. 15'3, 

6. What b ihe square root of U64 5192360241 9 Ant. 31 '05671. 

7. What is the acjuare root of '00i296? - Ans. '036 

8. What ia the stiuare root of '2916? Ans. '54 

9. What is the square rotit of 36372961 ? Avs. 6(i31. 

10. WJiat is the square root of 164 t Ans. 12^ +. 

IT X08» In this last exan pie, mi there was a remainder, after bringing 
dewii all the figui«ji, we continued the operation te tlecinials, by annexiirg 
two ciphers fiir a new period, aiid thus we may continue the operation to any 
assigned degree <»f exactness'; but the pupil wiU readily iiercetve that be caa 
never, in this manner, obtain the prectse cool; for tlie lasiiifirure hi each divi- 
dend will always be a cipher, and the latft figure in eacti eHrisor is the same 
as the last quotient jUgurt ; hut no one of the nine digits multiplied into it> 
self produces h number ending with a cipher; thereibre, whatever be th&quo- 
tie»ii figure, there will still be a remainder. 

11. What is the aciuare root of 3 ? Ans. I '73 -f . 

12. What is the square root of 10 ? Jtw. 316-4-. 

13. What is the stiuare root of 1S4'2 % Aits. 1357 -f. 

14. What is the sc^uare rout of i? 

Note. We have seen, (V 105, ex. 9,) that fraetiona mre squared by squar* 

• ing Ifoth the numerator and the denonniiatur. Hence, ii fi>how8 that the 

Sfimne rboji of a fraction is found by extracting the root of the aumerator and 

of the denominator. The root of 4 is 2, and the root of 9 is 3. Atu, f* 

15. What is the square root of^'f Atts. ^. 

16. What is the square root of ^^ f Ajis. ^. 

17. What M rhe square root o^-^^^ ^^' &= *• 

18. What is the square root «f«Hl a:^«AV 

When the luij^crmtM- a»d dttaominatoe axe not e««rt aquavsi , >^ <«M!ftsiatBKi V>» i^^u-oA 
to « dscinuU, aaj the afprojnmau xoq\ (ounA* %* akeft f ^ iho ^ V 



Y 108, 109^ mrS^LSllXXffT TO THB 84VAEX BOOT. t61 

i 

19. What is ths aqnara root of f sr 75 T Ana. '866 +. 

80. What ia the sqtiare root of || f il«. *912 +. 

SUPPLEMENT TO THE SQUARE ROOT. 

QUE8TION& 
1 . What U fnTolution 7 ft Wfut is iiiuleratood by a power 1 8. ■ the Krat, the aecend, 

the third, the rounh power 7 4. What ii the liidex, or exjponent? 6. How do you involve a 
number to anf required power 7 6. What it evolutioa 7 . 7. What is a root? 8. Canthepre- 
cfae root of ail numberi be found 7 9 What ie a curd Bomber t 10. ' a rational,? IL 

Wha*. i» it loet'raci theequare rootoTanj namber? IS. Why ia Uie given autn pointed Into 
aerifMis of two f.f :ree each ? 13- Why do wc dottbla the root for a 'liviior 7 14. Why do we, 
In dividinc, reject the right hand flgure of the dividend ? 15. Why do we jplaee the qnotieirt 
tgure to the right hand of die diviaor 7 16. How moywe prove the woric f 17. Why do we 
point off mi xe^fnumben b(«th wave Arom unite? l& Whenthereii a remainder, how mky 
we continue the operation 1 19. Why can we never obtain the prtfciae root of raid namberi 7 
V. How do we extract the equan root of vulgar fraetiona 7 

EXEBCISES. 
1. A jreneral has I0B6 men { how nuuiy niuet he place In raidc and file to form them into a 

iqaare 1 ' Ant. 64. 

.2. If a aquara field eentaloi 2DB8 aqnare roda, how many roda doea it meaaare mi each -aide 7 

ilne. 45 rods. 

8> .How many treea tn eaeh row of a aquare orchard containing fiflSS treea 7 Atu. IS. 

4. There ia * circle whoae area, or sup«Hleial eoutenta, ia 5181 feet : what wUi be the length 

•f the <ide of a aqnare of equal area 7 ^^5184 » 72 feet, i4n«. 

5.^ A haa two fielda, one contaiuinc 40 acres, and the othar cODtainiiu 50 acres, for which B 

•flera him a square field containing the aame ntunber of acres as iMMh ofthese ; how many rods 

■inst each side of this field measure 7 Ant, ISO roda. 

6. If a certain square field meaaure ittrods on each aide, bow m nch will the ri de of a square 
fleld measure containing 4 times aa much 7 ^^^ X^X^ ™ ^ ro(!a,.4nf. 

7. If the aide of a aquare be 5 feet, what will be the aide of one4 timea as large 7 ' — , 9 timea 
■a large-7 > 1< times as large? 89 times as large 7 ■ 36 times as large 7 

Antwtrt, 10 ft.; 15 (t; itt fu; S5 ft; and 30 ft 

8. It ia reqpiired to lav eat SfIS rods of land in the form of a parallelogram, which shall la 
twiee as ntanr rods in length as it U in width. 

HqU. If the field be divided in the middle, It will form two tnu9t squares. 

Ant.sk rods long, and 12 rods wfde 

I. I woald set out, at equal disunces, 784 apple trees, so that my orchanl may be 4 tim«s aa 
iDBg as it IS broad ; how many rows of trees must 1 have, and how many trees in each row 7 

ilne. 14 Tuwa, and 56 4reea in each row. 

10. There iaati oblong piece of land, containing 19S aquare roda, of which the width ia ) aa 

■aeh aa the length ; required ita dimenaions. Ann. 16 by 13. 

II. Tnere is a circle ^hose diameter is 4 inches ; what is the diaroetar of a circle 9 times as 
large 7 

Nott. The areas or contents of circles are in proportion to the aeuarM of their diameters, 
OT of their cireiimferences. Therefore, to find the diaaurter rei/uirta. sqn^re the given diame- 
tar, multiply the tt^wn by the given ratio, and the square root of the prmln ct wiU be the dia- 
mewrnqitlni. V4 X 4X ^ - " lachtu. Ant. 

1Z There are twoefreiiiarponds in a gentleman's pteaanre gnmnd ; the diamet^ of the less 
ia 100 feet, atid the greater is 3 timea as huge ; what Is ita diameter 7 Ant. 173*3 4- feet. 

13. If the diameter of a circle be 12 Inchea, what is t^ diameter of one )■ a« iarce 7 

Ant. .6 inelfta. 

T 109* 14. A carpenter has-a large wooden satmre ; one part of it is 4 
Ibet long, and the other part 3 feet long ; what ia the length of a pole which 
will just reach from one end to the other 9 

A 

Note, A figure of 3 sidef b called a 
w triangle, and, if one of the corners be a 

-3 square comer, or right angle, iike the an- 

f** gle at B in the annexed figure, ft ia called a 

. right-angled triangle, orwhich the square 

g* of the longest side, A C, (called the hypoie* 

0* nuse,) is equal to the eum of the squares 

"q Base. "^ ^ ^'*® Other two sides, A B an d B 0. 

4* s= 16, and 3' = 9 ; then, <s/9 -f 16 *s 5 ^«,«x, Aiwa, 
1& If, froth the comer of a square room, b feel be m«a«\\T«OL «Si otit ^vj ^ ^>>^^ V^sx-Co.^ 
tfOer war, Along the sides of the room, what wvW be the \tuivVi o1 u v«^* ^***^''^Y^^'>^'^w^ 

^Aa wull it » ftet high, and a ditch beVow U \a M TeiA ^\Ae •, 'wVti.v \»*vfi '^^'^^^^Jl^^^ 
<M< viU jvaoh from the tap ofHhe vail u> Um oppoaVU m^ oC iSbiadiu^^ '^ 

14* '^ ^'^ 



<^' 




.•• 



n. TlMtliiiliidhUiiiaZ liiluflbBiKl*I?liiwtililhM!tiliii«aiinilKl toruiailii 
mlillainiutnritiSi -am wnT MiiJMt In « MM UUKsniniirili'bKlUli^. iinilli 

iTanfleinnliiiicultigaildilhsriiiiiWi' i nfui hTeUm u »' nSdiJoTDS 

&'n>inuiHUU(lM«iiuliilri|ldur.i| imIu dWuc* k Uii caiiin li^m iKhtM^ 



BXTRAOTIOZT OF THE CJTBX BOOT. 

llCUBl^iiiillhiadKnhlniiAiiroi.iuduiUaliihinialDlibuciibri rm iln (iiirll 



■HI I* Ulv fVHn Dunliw of hH. 



■laailil'w; -^ IIVuSMInll ' Amiwlrr.tll-, 3tl°; til.: inderL 

l.Bupp™n,.ra»iihulW!«fc|n«ruinV.to^q™™W»tJ^^^ 

ljL'Wr(l"i%'u LoTUliillii nuirlm'of ■(«•■ aTahlch Iha nw irtn (miHl TUi ■« 

liaj^ < ■ ^eU BMI l» tuncud (tub Ihi Uli bul 

g phpj, Ut frl u uMi Ji 1 TlM IRVHl cuH 

f An^lilkiniil. TWniM, (1 vSI £ ir 
I'^ia- I- (n lo^ iFto.LJ fubiM. of •rhbi 

j> 9b n ahUlbiHiimMttfiBi, t a i f 111 tor ibi 

y. Z ^^ ™k bv Sidil^ Ttif cwmi S Mi 



^ras. w.Ti4«»"»3 'I- »S£~ "■■■■ ■ "I 



arthsaa ildea; weih 



er' 



9. 400 x3= lajOi < 

lhu>, 2x^ = 1, (OdV 



.e in efikt, ind 



I33S4 ( M Jlavt. 

a 

[JXtlMQr, lEOO ) KCM DIzidtnd. 




IhtoiririiUunlDAglhmaidaitoM 
nMcomplMe Ihttubi; lurlling 

Mn, n, R, n. Noir ilie Imgili at 
fach> of Lh«a d^Jiciwttia is ibg 

Ihu la. 3 (lBi»)= 3U SRil Ihni r tcuffi 

iif Stt\ Tsquind 19 .^'' thug defi- 
eieiiciet- will te fnuixl bj mulEI 
plr^iK Uh Htfarc t^T [hv tut qua 
liMil Aeun (4',) = IS, br Iha 
leiigih afatl Iha dcficteiiciea. that 
li, II) 3 linxi Iha Isii^h of tack 
iWA. which la axpniaed by \\m 



nCh-^a of which la airuii] u> tha 
lut quMliani Dpin, 4. Tha cuha 
or 4, Iharalbn. (I X 4 X 4 — S4,) 

corner, which in Fi|. iV. ia aaao 
ndlliiioA., vli. 4W0 + 86" + H 



liaaLiiitiPT" 




I38m'i 



. TV. ihain tha pile wUeh 
•olid blMki oroiu Ibot (Uk 
wnuld inaka, wbflD lud [«athar, 
■ml Ili« nM, U. ihiiwi tlM leni^ 
of DOS ridD of Uu pHe. ThB Ul^ 
reciQsw of tha wnk ni; hi (»£«■ 
laload b* ciibJng ttae oida noir 
fMiud, aJV thiB,lM X ^ X 31 3 
13821^ Ihe glTau mioibH ; ar, ft 
may ue pntrad bj adding toj^eiher 
IhD coolaou oftllUig aarenl puu. 



enaO = i»nunUDfFlE.I. 
49D0 = addMiDU u tho •Idea n, b. and c, FIc. I. 
BSO = aJdIUon lo HU ihB duflcltnot™ n, n, b, Fig. IL 

«4 = adJIilon lo fUJ llu conar 1, ■, e. Fig. IV. 

1^34 = conuntaoriha wholapUa Fl;. IV,, 34 feat SB eicb dde. 
;Von Uie foregoing exampli anil ijluilnufsn, ut dirht iM/aUtirliig 
RU1£ 






bbLi^4 Uu dlTkur ^ Ihl* vbhUdi flfiue, i 



S^'lcintaii 



^Ainl. irill.liP'i" l*"l 1^' llli" I Imil I 
^.1 Mtl •<«»»« towwhl down 



6. Vbal la Iha Cuba roM. of IB 



EXAMPLES FOR PRACTICE. 



S> X 1 X 30 = ISO 

a' = s 

1S> X 300 = 43200 )mj6Tawi<nd MeAfexf. 

1396X0 

Fxiaxaon. 3M0 
8' = «i 



f UO) 111, 112. Stf^PLBMSKT TO THB GVBI 'BOOT. IM 

7. What 19 the «tlbe root of 3732484 -^ ilm. 73L 

a Whal is the cube root ot'2102457« 9 ilns. 276w 

9. What is the cube root of 84*604519 ? Ans. i'^Q, 

10. Whal \s the cube root of '000343 ? Ahm. '07. 

11. What is the cube root of 2 ? Ana. V25 +. 

12. What is the cube root of ^ ) Atu, f. 

JVc/fi. See IT 105, ex. 10, and IT 108, ox. 14. 

13. What to the cube root of j^l"' ^^< i 

14. What to tba tMbbro&LOf^yigi An». ^^ 

15. What 4» the eiife root of ^^ 7 Ana. *125 +. 

16. IVhat is the cube root of yX^ 9 Ane. •^. 



SUPW^MENT TO THE CUBE ROOT. 

QUFVriONS. 
. What it a tnhel 9. What Is andmretnod bjr ihe enbt root / 8. What fa it te extract the 
euba foot 7 4. Why ia the aquare of the (luotieiii multfplitnt by 300 for a di riwor 7 5. Whr, 
In fliKliii9 ttw •ublnHwiMl. do we maMf\y the aqnare of the last quotient (iptn oy 30 ttntes the 
former figura of iba (t«l 1 6. Why da we cube the quoiieut fi^re ? 7. Hnw do we prove the 
•perauonl 

EXERCiSEd. 

I. What ia tha^iida ofa cxibical raouml, equal to oiie 238 feet long, '216 feei broad, and 48 ft. 

^^!^L ...... -*"«■ ^i* ««t 

- 'i. There la a eciblcal boa, one side of which ia 3 feet ; bow many eolid feet does ii ronuiiu f 

Ans. 8 feet. 
3. How many cxMc f^t in one 8 tunes a« large ; and what would be th^ lengih of one liile f 

Aiis. 64 >oli«i fet-t, uii'l one aide ia 4 r««l 

4- There ia a eubieal box, one side of which iafi feet ; what would be tht; aide of one eonlnin* 

In; 27 times aamuch ? W times na mttch 7 '• XQii liiuea as nuidi? Auk. l-S, 20 and ^5 (i. 

5. TliL-re la a cubir^il box meaaurijig I foot ou each aide ; whal is the aide of a box S titnea tu 
Urgf ■» 27 tiaiea 7 ~ — 64 timea 7 iln«. 2, 3, and 4 ft. 

H XU ■ Retice, waaee that the ride» of enbes are as the ruAe roolt of their tolid con- 
UMk, aiuJ, coiii'eqiiently, their coutettl» are a» the cuhet of their a/de*. The same proportiue 
Is inif ^r ihe fimilar tiiie», or of the diametera of aU aoiid fii^iref: f>f »!inititr forma. 

6. If a lialF, weiring 4 putiiirla, be 3 iiiches in diaravter, what wili be (lie diameter of a baL 
•f thKMimetnetal weighing S'2pon mis 7 4 : 32 : : 3^ : G« Ann. % inches. 

7. If a hall , 6 ineiivS in tTiameter, weigh 39 pounr'a, #hat wili hi the weight of a bait 3 inchea 
io iliaiu^lt-r 7 An*. 4 Ibf. 

-8. If a riobe of sllve^, I inch in diameter, be w«rth 86, wh&t ta the vain" of a globe 1 foot in 
(Uawfter 7 iln*. Sl()36& 

9. There are twe e1i4w«; one of them ia 1 foot In diameter, and the other 40 ft. in diameter; 
hov many oCthe smaller globes WJuld it lake to mnhe 1 of tlic lHT«rerT i4n«. 640l)a 

lU- If the diameter of the airn ia 1 12 times a* much aa the di.imeter of the earth, how many 
glotK'S liitf the earth wonid it take ft make one. aa larirr aa the anit 7 .4na NtMSSS. 

I I . If the plaiwt Satnrn it IU(N) timet aa liirge ua the earth, and the earth la T^X) tnileH in di* 
anieier, what ia the diameter »f Satnrn 7 Ana. f9W0 oiilea. 

12. There aretwtt plaueta ufeqiia^ <lensliy { the diameter of the leM is tothiii of ihe larger 
•e 2 to 9 ; what is the ratio of their solidities t j^ -|j ; or, as 8 u. 729. 

Sfot». The roots of nnosi pnwera may be found by the a^nare and cu()e root only : thus, the 
biquadMte, or 4th root, t« uie square root «>f Ui« annare mot ; ttie 6tti root Is the cube root of 
tlie sqiittre root ; the f^th root la the square roof of tne 4th root ; the 9(h root is th^ nilie root of 
the tMibe root, fti,. Those ntota, vix. the Sih, 7th, lifli, &e., iThlch are n»i rntalviihie by the 
eqnare and cnbe roots, *uidnm oocnr, ami when they do, the work is most caaijr performed by 
logarithms'; for, if the logarithm of any number be divitied by the index of die root, the quo> 
tient will be the logarithm of tite root itself. 

■«- ■■ ■ ■■ ■! . ■ ... H 

ABXTHMSTZCAIe l^B.OaR£8SZOK. 

» XXSa Arty rank or aerimof nnmbers, more than two, ifwrfiMsingortfcrr«iu<]igby 
a coiirtant diAerence, is called an Arithmetical Seri«»^ or f^nt^ramiion. 

When the numhersara for/ncd by acoiuinttal Addition «C v\» cotft«k«« ^^VKT«v\«%^^iG«^ ^.swfc. 
tu cmretiding 9en«;i ; but when they are futme>\ by « e«\V\nv\«\ eublroctao^ * ^i» wi»»m». 
ditrpreitce, they form a. detreitding serita. 



Tiuts. /,f» .J?» .?» f» "> *^i l-^» *«• U an MMeruKng wT\ca. 



*o. ia & 4««eending mi\«»> 



U6 ABITUMXTICAL P^OOBXBeiOK. T 112« 

Thenumben vMeh form the Mriet are called Ow Ccrm« of flie eeriei. The Jfrel and l«l 

ixirtnt are the «r(r»me«, and the other terms are called the mean*. 

There are Ave things in arithmetical progrMioD, aaj thnm of which being giveii, the other 
%>o may be found : — 

1st. The ^r*t term. 

Hi- The lojit term. 

3d. The number of terma. 

4th. The common d\fftrtnc». 

5th. The turn of all the terms. 

1. A man bought 100 yards of clothe glvlnf 4 cents for Ike fintywd, 7 cents for tue s«eond| 
to ccnu for the th'rd, and so on, with a common difesenoe of 3 ecttts; what was>the cost. of 
the last yard 't 

As the common diftrmet, 3, is added to every yard except IIm iMt^ It ia plain the UM jaxd 
must be 90 X 3i ■" ^ cenU more than the l!rc( yard. Ane. 90t eenta. 

Hence, vthen Ihefirat term, the common a'fferentfe^ and pt* ntimbtr ttfttrma^ are given^ ta 
JSnd the laet term,— Multiplv the number of terms/ less 1, by the eominon diScreace, and add 
the first term to the product for the last term. 

S. If the first terra be 4, the common dUferenee 3, and the nnmber of terms 100, what Is tha 
last term 1 . Ane. SOL 

3- There are. In a aertain trlanrnlar field, 41 tt>ws of com ; the first row, In I comer, is a 
single hill, the second contains 8 hills, aad w on, with a oommoa difikrSBC* of S ; what is the 
Bumberofhillsin thettutrow? iln«. 81 hills. 

4. A man pau out 91, at 6 per cent simple interest; which, In 1 year, amounts to 0l'O6, in 
Syearsto ||1<12, and soon, ui ariahmetied progresnao, with aeommon dlfierence of 9*06; 
what would be the amount in 40 years 7 Ana. t3'4iL 

Hence, we we that the yearly amounU of^ny sain, at simple interest, form an arithmetical 
series, of which the princtpatie ihtArat term, the last amount is the /net term, the yearly ti»« 
tereat h the common d^erenee. ana the nnmlter myeate is 1 less thait the number of terms. 

& A man bonghi lOOyards oi cloth in aritimieticai progression ; for the first yard he gave 4 
cents, and for the last 301 cenu ; what wiu the comqion increase «f the price on each i9u«oeedr 
IngyardT 

This qiiestion is the rererse of example 1 ; therefore, SQl — 4 -> 287, and 397 ^ 89 -^ 3, eom- 
m6n difference. 

Hence, \ehen the extreme^ and number of term»are given, tojlnd t^e rommon d^erenee^— 
Di /ide the dlfTerenee of the extremes by the number ofterms, lem 1, and the qnotlent will b* 
the common dilTerence. 

" 6. If the extiremec be C And 605, and the Biunbcr of lermi 151, what is the com Jbon dlfTerenn? 

Ane 

7. If a mnn^ut* out 01, at simple interest, for 40 years, and receives, at the end c^th^ tima 
88*40, what is t'le rate 7 

If the exiremes^ I and 3*40, and tlie number of 1«nns 41 » what is the common dilTsrence 7 

ilne *(!6. 

8. A mail had 8 sons, whose aces differed alike ; tb£ ▼onogest was 10 yean old. and the et- 
dflst 45 ; what was the common aiflbrence of their ages i ^ Ane. 5 year*. 

9. A mnn bou(;1it 100 yards of cloth hi arithmetical series ; he gave 4 eer.ts fbr the first yard, 
anrl 301 cents for the last yard ; what was the tTeraga price per yard, and wliat was the 
amount of the whole 7 

8in>e the price of each suoceeding yaid increases by a eonetanteaeeeee., it is plain, the a««- 
rage price is as much leea than the price of the laat yard, as it is greater th^n the price of tha 
Jlret yard ; therefore, one half the sum of the first and last price is the average jn-ice. 

One half of 4 cts. -4- 301 cu. =-s 153^ cu. «. average price ; and the price, 152i cis. > ^_, 
X ' 00-15250 CIS. — 9152*60, whole cost . *^ _' < ^'••. 

Henee, when the extremes and the number of terme are given, tojlnd the aum of all tke 
term* ,— Multiply one half the sum of the extremes by the numiiez of tenpnc, and the product 
will be the answer. 

10. If the extreme be and 606»jnid the number of terms 151, what is the sum af the series 7 

/ Ana.mioS. 

n. What is the sum of the first 100 numbers, m tneir natural ocder, that is, 1, S, 3, 4, ftc 7 

ilne, 5050. 

12: How many timesdces a common clock strike in 12 hours? Ana. 73. 

13. A 1 - -^ .... 

the rent i 

The . _ 

of 950 for 1 year, the last but tv>o the amount of 9^ for 2 yean, and so on, in arithmetical" 
series, to the first, which will be the amount of 950 for 10 years — -#107. 

If the first term be£0, the last term 1U7, and the number ofterms 90, what is the sum of th« 
■sries? iine. 91570.^ 

14. What is the amount of an ann-ial pension, of 9100, being in arrcf^s, that is, remaining 
nnpaid, for 40 yean allowing 6 per cent Mmple interest 1 ' Ana: 9790C 

15. There are, in a certaiii triangular field, 41 rows of corn ; the firet row, being in 1 corner. 
is« tingle hiil, andthsjaal row,oa the side -opposite, sontains Bl hills thow many hills of corn 
M the field J Ame. LSSi hills. , 

/& If a fiangalur piece of land , 90 tods \n \enKCh,\>e ^ toAx wSAa sX «ua wA^ «o&. «««&,« to 
a point at ibo oihar, what niunbei of aquan toda doea xl w>ti>*\t\ "^ , , . . A.iw.'SSft^ 
17. A debt ia to be discharged at U ? avera\ payvnen\»,m m'^>^»»*^'^^'«^*\^^I*;^J^ 
#^, and the laet f7^ • what la the whoit debvl — ^* «*«^«^?Tk^**^* !^l«r,x^^ « 




T 112, 113. bsoMiii'kiCAL Pn6GAtmidtt, 147 

18. What ia Oie aom of tlie aeriea 1, 3, 5, 7, 9, fto. , to 1001 1 ' Am. 981001. 
Note. " By the reverM of ihe rule under ex- 5, the deference of the mctretUt* 1000, divided by 

Om commoit diffarence S,9ives>i^ quotient which, hicreiwed hy I, u» iIm number of term»=GOl, 

19. What ia tiie Mim o( the arithmetical seriea 2, "HI, 3, ^, 4, 41, ftc, to the 50th term iiiclo* 
■ive? 4ii#. 7l2Jk 

ao. What ia the sum of the decl-easine seriea 30, 29}, S0(, 29» 28}, Ac. down to 0? 

' JVoM. 30 -«. ^ 4~ ^ = B^ nuaiber ot terina. Atta. 1388. 

ftUESTlOKS. 

I. What i« an arithmetical progressiou 7 2. When ia the aeii«a called tuemtting? 3. — <- 
vhen dtvetuding? 4. What are (he numbers forming the proereaaion called? 5. Whatar* 
kill: frrat an<l liw<tt«;>roa cniled 7 6. What are the other terma called? ^. WbeatheJIrvt farm, 
conimou dilierence, and number of terma, iire given, how do you find the Uuttarml 8. How 
jnay ariihmeucal progression be applied to simple interest ? 9l Wlien the extremes and nam* 
Iter of terms are given, hqw du' you find the common dlfi'cf ence ? 10. How do you find tlia 
■wn of alt the terma 7 

GSOaCETBIOAXi PROOXUSSSIOXT. 

n 1X3 • Any aeriea aS uumbera, eontinually increaefng by a cotutant multiplier, or 
decreasing by h constant divnor, is called a Oeometrveal Progreanon. Thna, 1, fi, 4, 8, 10, 
Ac, ia an iaereaaiaf geometrical aeriec, and 8, 4, 2, i, ^, ^, Ac, ia a decreasing geometrical 
Msriea. 

Aaia arlthiueucal^ ao also in getHnetrical progreaaion, there arc five things, any t&ra«M 
Wliicb being giv«n, the other twonirxy be tbumf :— 

1st. The Jlr«l term. 2d. The M«t term. 3d. The Mumter of terms. 4th. Tte ratio. Sih. 
The $um of all the terma. 

The ro^io ia the mukiiAi*r or divisor by which the aeries ia formed. 

1. A fnan bought a piece of rilk meaauring 17 yorda, and by agreement was to give what th« 
last yard would come to, reckoning 3 cenu for the firsUyard, G cenu forthaaecoiM, and so on, 
doubling ili; pciee to the last : what did the piece of silk-cost hLn 7 

3X2X2X8X2X«X2X2Xa*X2X2X2X2X2X2X2X»« J*®* 
•eiMh • t I96(PU8, Aatwer. 

Ill examining the process b^ which the last term (196608) has been obtained, we ate that k 
fa a product, of which the ratio <2) ia alxteen times a factor, thai is, one time leas than ihe 
Bumber of lemta. The last term, then, ia the sixteenth power of the r^tio, (2,) moltiplibd 1^ 
the ifrs( Ittrtn (3.) 

Now, 10 raise 'i to die 16lh power, we need not prodpoe all the intirmediette povtera ; fbr gf 
M 2 V 9 X '^ X ^** 10, is a prodnct of which th* ratio 2 ia four times a factor ; now, if 16 b« 
multip!: i,y 16, the product, 256, evidently containa the aame factor ^ 4 timee-j- 4 timea, 
■■ 8 tiiiir • i and 256 X 2W m 65536, a product of which the ratio (2) ia 8 timea -|- 8 times, a 
16 time«, factor ; it is, therefore, the IGih power of 2, and, multiplied by 3, the firat term, gives 
196^d, the last term, a»t>efore. Hence, 

When tkejlrat tartn, ratio, and number ofterma, are given, tojind the laet term,— 

I. Write Apvra a few leading powera of the ratio with their indteee over them. 

II. Add together the raoai eonoenieht indicee, to make ao index Uee by one than the nam- 
ber of the term aonght. 

HI. Multiply together tMe poteera belonging to those indicee, and their product, muftipUed 
by the 4r4r{ term, will be the term aonghl« 

8. u tiie firat term l>e 5, and the ratio 3, what is the 8th term ? 
Powers of the ratio, with SI S 3 -^ 4 •* 7 ' 

their indices over them, i 8, 9, 27, X 81 m 2187 X 5 first tenn , b 10935, Anaver. 

8. A man plants 4 kernels of oorof which, at harvest, producs 32 kernels : these he planta 
the second year ; bow, aupposiag the annuid increase to continue 8 fold, what would be the 
produce of the 15th year, allovfing 1000 kernela to a pint 7 Ana. 2l99023siS9<SSS bitahela. 

4. Snppose a man had put oat oah cent at "cempoand Interest ia 1090, what would hava 
been the amount in 1804, allowing it to double once in 12years? ~^ , 

o 17 . i3ior72. jln*. tl310<T2. 

& A man bought 4 yards of cloth, giving 2 cents for the drat yard, 6 cents for the second, and 
•0 on, in 3 fold ratio ; what did the whole cost him 7 2-{-«4'^^'r-^"*^ota. ^le. 80 ets. 

In a long series, the process of adding in this manner wonld be tedious. Let us try, there, 
fore, to deviae arnne ahorter method of coming to the aame result. If all the terras, excepting 
Vulmat, viz. 2 -^ 6 -4- 18, be multiplied by the ratio, 3, the product will be the aeries 6 -f- \6 
' •4- 54 ; aubtracung Vm former seriea fiwro the latter, we have, for the remainder, 54 — S, that 
k, the tort lerm, less the Jlrat term, which is evidently as many times the first series (2-4-' 6 
f^ 1^ as is expressed by the roiio, leaa 1 ; hence, if we divide the difference of the extremes 
01 — 2) by the ratio, /«»« 1, (3 — 1,) tlie quotient will be tHc sum of all the terms, excepting 
vie la»l, ami, addlnr the last term, we shall have the whole amount. Thus, 54 — 2 « S2, and 
8 — 1 a i; then, 52 -{- 2 ■ 20, and 51 added^ makes 80, Aneioer, as before. 

Hence, wAen the extremee and ratio are gtven, UtjtnA the gum of the seriM,— Divide the 
4iferenee of the extremes i^ the ratio, less \,aud\]hAq&Q\^%V^'\wa«Baie^\ii1^dMt%T*n^*^^*'*'<^ 
«rr/y be the Anawer. • .> 

6. If the extnmea be 4 And m072, and ih« t»Ao %, ^Yi«X.\a \3tv* ni\»\% w»wwix «R.^Jefc/»wv»A 



lis etoxfeTBiCAL VBoeasssimi. 7113.114. 

It li vvMent the la t term mnel beeomeO, or Indefinitely near to nothing ; therefore, uie «. 
toemee are S ami 0, umI i^ raiio 3. Ana. 4^ 

& What » the vahie uf the infinite aeriea ^ + 1 '^ ^ 4~ l^^* ^^ ' ^'**' '^ 

t. What is the ralue of the inflnile aerie* A -J- ^1, -|- nig + jgQjjQi *«•» <""t *'h*i !• 

Am aamo^ th« decimal Mini, fte-, continually rppii.ticil 7 ^'** §• 

10. What is the value of the InAnlte ■e*'ioi^-f I^^* ^'^* clc^'"*^'"ff ^7 ^^ ****'*' '""> 
tf, Which it theettme thin^, the-repeating decimal 'OanAM, fte. 7 i4'^«. ^ 

11. A geiaieman, whoee daughter was married on a new year's day-, gave her a dollnr, p. n. 
mtsing to ur^le it on the first day of each lumtth iu the year ; to how auich iliJ her poriK'n 
amount? 

Mere, before finduig the aotunnt df the aeriea, we muetfind the Inst term, as direcictl in '^c 
rule afier ex. I. Ani i^iiS'hSi 

The two procenatt of finding the last ttrm and the amount may, however, be couveii:eiiiIy 
ndiioed to one, (hua !^ 

When thejir»l Unn, the ratio, and the number of term*, aregiven, to find the sum or nraount 
of the eerie»i->Ra3ae Uie ratio to a power whuae nidex Is e',tiui to tlje number o/ Urm^, ii\>m 
which aulitraci 1 ; divide the reintunderby the ratio, lest I, aiul the quotient, mukipltttd Uy 
the jfrsf tenn, will be ihe amower. 591441 1 

Applying thiaruk to the hut example, 3lSa S31441, and — ; — X I ■■ 2S:iriO. 

Af*. 9tW9'>iO. a* b«rr>re. 

IS. A man ngreeato serve a farmer 40 jears without any other Pfwani than I kernel ot'i'um 

for the first year, 10 for the second year, and so on, in 10 fold rati'i, till the end of die iini,> ; 

what will be tlie nmoiini uf hie wagro, allowing tOOO kernoia to a pint, and sunpo^rng he Kclts 

hiacort.for50centaperbuaiiel7 10^" — l^i S ^ l^l* 'lU "It Ml. Ml, 111, Tit HI, 

~rT[;^ZrT~ } 111, MI, 111, 111,111 kerni-l*. 

An*. •8,680,565,655,565,555,655,555,5^.555,555,555,^55^^^ 

13. A gentleman, (fylng, left his entate tn hfo 5 sons ; to the youiurei't ^IIJIK). to ih<- m*. mimI 
$1500, and 6rdercd that each son aho'jid exceed ilie yuunger by the ratio of H; what wasilie 
amount of (he estate 7 " 

Note. Before finding the power of the ratio 1^, it may be reduced to an improper t'ricii«n * 

or to a decimal, 1*5. »5 

V-1 1*55—1 

ri:r~^Xl'»««tl8l87J; or, "pjzrr ^ wo rtWlSI'SO, An». 

Compound IntertisI by Progreattion. 
% XX^a 1. What Is the aiuoHnt oi $4, for 5 yenm, ai 6 per cent compotind interest 7 

We have seen, (IT 92,) that eomfiOund intereut is ibat which arises from a'Uling ll.c ink-rest 
totlte principal at the close of each year, and, for the next year, castintf ihc inierent <m) iliat 
amount, awl so on. The amount nf |il lor I year is |il*06 ; if the prineipal, tliurel'ore, Ijc unil- 
tiplied by 1-06, the proihiot will be its nmouni /or 1 year: tl iB,i;noun^, innitipljed by l-Oi, will 
give thp aniuuni (cniuponnd inieceat) for 2 years : and tiiMveroMd amount, Uiuliipiie<l by HiS, 
will give the amount for <! yeark; and m> on- Hence, the several atnountu ariiunir rruni any 
sum Ri componnd intereti form a geometrical seriea, of which the jfrineiynl is Ou;,/ir<,i te.i m; 
the amount of ft or\L, 4r. , at die f ieev- rt^te per cent. , ia Uie rAttu; the tiffte, in yeart, i» t 
les« than the number of terms; and the la»t amount is tbe /a«t term. 

The last qnestion may be resolved into this : If the, first term be 4, the number of lenus 6, and 
the ratio I'OG.wliat is the last term 7 l*Q63« ('33s, and t '33-^X4 «#-'r352-f-. .1/m. «~>-35^ 

Note I. The powers of iIk amouiita oi 4|l, at 5 aiMi at 6 per cei|i., may Im> taken iVum iha 
table under % 91. Thna, opposite 5 years, under 6 per ceni., you find r388, &c. 

Note 8. The several processes may be conveniently exhibitod by the use of lettera, thus. 
l«et P. repreaciK the Prmcipal. 

.... R the Ratio, or the aitoouot of $1, ftc, for 1 year. 

.... T the Time, in y«ar«. 

-,. A. ..k. ........ the Amonnt. 

When two or mor« letters uttjoitted together, like a word, they are to b* tmUtiplied tog*' 
Iher. Thus PR. inipliea that the ^ncijial is lo be multiplied bgr the ratio. When one Uiier 
ia placed o^oe anotTicr. like the index of a pow^r, the^r«t is tn b« raiaed to- a power w^Iiom 
index is denoted by the eeeoad. Thiis IU". impliea that the ratio is to -be raiaetl \» a power, 
whose inrl«x shall be equal to Uie time, that is, the number of years. 

8. What is the amoniH of 40 dollars for II years, at 5 per eciib conpoaiid intorest 7 

RT. X P. « A.; therefore, I'Ofr" ^40 • 6 S*-4' a<>«. 868*10. 

3. What is the amount of 9(i for 4 years, at lO-perceiit. compound interest) ilne^ 83*784 A 

4. If the ainottnl of a certain suoi for 5 years, at 6 per eeut. compound interest, be S5'332, 
wha: Ja that sum, or principal ) 

If the uuaihtT o( terms Im 6,- the ratio VW,«n.d vlitt Vui verm S.S'IS, what is the first iernt-7 

Tbisoacation la the reverse of the VaaHithctrtot* _l.mY.\ot,. ^mV. K<v«.v. 

S. What principal, at W p«r tsenV comvxatt&\«»tt«av,wm wtRwrox,'vcv\?i««x*.\»»-«ASA 
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7. At what rate per cent wBl $6 amoimt to ^8*7846 in 4 je»n 7 
' If ilw ftru lerin b«s 6, the lasij«rm S'7ii46' and the nuiuWx oi icrnu 5, what ia theratio 1 

A. i*'7!i-J6 

•rr' <=KT., thai ia, :— «- 1' >64I a «)ie 4Ui power of the ratio ; and then, by extracting th« 

P. I> ■ ■ 

4tlt root, we obtain 1*1U lor the ratio. Ana. 10 per cent. 

8 lu what lime will $(i auioutit to 08*7816, at 10 per cent, compound hiterest 7 

A 8'7'<4(i 

-f « KT, that i«, — 1>- rt V*(Hl m 1*10T. ; therefoK, if we divide I'4Ml by I'lO, and than 

divide the r]iiotieiit thence arising by I'lO, and no on, till we obtain a quotient tJiat will not 

eoiitaiii 1-10, the nuiN6er of tl>e«e diviaiona wilt be th«.m<m^er of years. Ant. 4 yean. 

d. At 5 per cent, componnd interest, in what time will $40 amount to 0'>8'4O7 

Having fiiuiid tiie poa;er of the ratio I'OS, as iMtore, which u 1'71, you may Look for this 

number in tlie table, under the given rate, 5 per cent, and against it ynu will find the number 

of years. Ant. 1 1 years. 

lU. At 6 per cenL compound inierut, in what time will $4 amount to ^353 7 Ata. S yr» 

_ _ _ Annuities at Compound Interest. 

» Ho ■ It may not be amibs^in this pluct:, briefly to show ilie application of eompotrad 
(ntere»i, in computing theanioiini and nrcrtom worth of annu»/i«*. 

> All Annuity i« a Mtni payable at regular peri odt of one year each, either for a certain nnm- 
ber ol ytars, or during the lile ol the jjensiuuer, or forever. 

When Htiuuiiiea, rents, &c. are not paid at the time they become due, they are said to be in 
arrmrt. 

Th(f sum of all the annuities, rents, ftc, remaining unpaid, together with the in/ere*( on 
each, fur the lime iliey Imve remained due, is called the amount. 

1. vVhai is i)ie amount of an annual pension of ^lOO, which has remained unpaid 4 yeara, 
allowing 6 per cent uonipnund inh-rest 7 

The tiutt year's pension will be #100, without Interest ; the last but om yill be the atnauni 
of #400 fur I year ; the lau but lieo the Hnionnt (compound iHiereei) of #100 for 2 years, and 
<o (HI ; aud (he sum of these several amounts will be the answer. We have tlieii a series qf 
aenoiinli, that is, a geometrical ttriee, (H 114,) to find the sum of all tlie terms. 

If the first term tje IUV,.ihe number of terms 4, and liie ratio l'(i6, what is the sum of all the 
uerms 7 Consult the rule under V U3, ex. 11. 1*06< "~ 1 \/ 100« 437*45. Ans. ft437'4& 

•06 

Hence, wAen the annuitp^ the time^ and the rnte per cent, are given, to find the amount j^^ 
Rnifee tiie ratio (the nmoiint of $1, &c., for 1 year) tu a power denoted by the iiuiuberoryeara; 
fruiii ihis power subtrnci 1 ; then ilivide the remainder by the ratio, lete I, and the quotient, 
multiplied by the annuity, will be the amount. 

Note. The powers of the auionnts, at 5 and 6 per cent., up tQ the S4th, may be talten from 
(lie tuble iiiiiier 1191. . * ' 

2. Whitt is the amount of an annuity of #50, it being in arrears SO years, allowing 5 per cL 
-empoiiiHl interest ? Ani. 0t(iS3'129l 

3- If ilie annual rent of a house, which is 0150, be in arrears 4 years, what \t the amount, 
vllov.ii^: 10 per cent, compnund interest 7 i4n«. 0'>9t>'l& 

4. Tn how much wo'.ild a salary of 0iOO per annum amount in 14 yeara, the money beiuf 

iiiiprov»'il ai 8 per cent- compound iutereal } • ■ in 10 yean 7 — — in SiO years ? in 

2^ yenrt ? in 24 years 1 Ant. to tlie latt, $26407*7& 

■' AAV* If the annuity Is paid in advance, or if it be bougbi at the beginning of tIM 
first yfur, the sum w*hich rucht to be rivet* for it is called the present vorth. 

5. What is (he present wurth of an annual pension of 0100, to contijiiie 4 yean, allowing 6 
per cent, loinpnnml interest ? 

The pri'sehi worth is, eviilently, a cum which, at 8 per cent, componnd fntereel, would, in 4 
yearw, pro^Uice an amount eaiial to the amount oj the anmnity \\\ arrears the same time. 

iiy thf I'lit rule, we find the amount m 0437*45, ami by the directioiu nmler ^114, ex. 4, 
we fiiKl ihe prettent worth m 0346-51. Ans. 0346*51. 

Heiii-e, (u^xc/ the present vorth of any annuify,-»I^rM find its amount in arrears for the 
wiiole time : this nm'tuitt. divided by that potter <^ the r Uio denoted by the nnmher of years, 
will Kive Uie present isorlh- 

6. Wfiai its ihe present worth oi an annual talary of 0100, to continue 90 years, allowing 5 
per cent. 7 ilna. 0ia46'23. 

Til*.* operations ooder tliia rule being somewhat tedious, we subjoin a 

TAm>E, 
Showing the present worth of 01, or I /. annuity, at 5 and 6 per cent eompound interest, ft* 

any number of yearii'trom I to34- 



Vrs. 

1 

8 

8 

4 

6 

8 

7 

9 



3 per ct.ifi per ct. 
9S -31*' 0*!M3»i« 






llffiMl 

i'fASWi 
4-32S48 
5'(I75«9 



«-S7aoi 

3*4«6] 
4 '21236 

4 oir* 

B'S9U38 



magf 6'8tnt9i 



'II 



Vr 

10 
II 
12 
\9 
14 
15 
10 

in 



5 p«^r VI. 



^*80»4I 

9*39357 

9 8S864 

iy'37 6fl 

1083777 

11*27407 

19 ii 1*68858 

/< Is eHrisnt itet the jWMMit woRb of 0S anuttUqr W^tV 



6 per el. 
7'S««K>8 
/*886))7 
S'l-'Sy 4 
8-85te6i^ 

»'7ia'A5 
I U' 10599 
10-4772B 
10*8276 



Vrs 
19 
20 
21 
23 

24 
*^ 



5 per ct 

12-085 2 

12*46/^1 

12 82115 

13*163 

13*48807 

Vd^7«8M 



6 per ct. 
11*15811 
li 4699!* 
Il'764»»7 
12*04158 
12*80838 



W 



\U*09AaA\Vi*1 



fYrs.l5 for ct 



27 I4'643nb 13'210S3 

Uii 14*8' 813 I3<4(i6ltf 

•«9 IS'NluT Ib'-Arra 

30 I5*37*x4.'> 13-76488 

31 15>.>9*.e8llt3 » 808 

1«Saib\ ^ \\ >WfiS»^\"»>aV\. 
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•ent worthoffSwillbeS tiiD«siisihueh, ftc. Hence, tojlndtheftretentuforthofan^annuttf 
at 5 or 6 per cent- ,-~F\nd, in ttiis lable, the present worth of ^1 annuity, aotl multiply It bj 
t^i»i given afi7Hiity, and the prp^iuci will be the present worth. 

7. Whni ready niouey will purchase an annuity ofjl I50,'to continue 30 yeut, Ht 5 per cent. - 
eompoun-i iriierest ? 

The prt'seni worth of #1 annuity, hy thetable, fw-ao yelirs, is Jkl5'37245 ; therefose^lS'STaiS 
X l50-« « i3t)5'b«7, JM. 

8. What is the present worth of a yeerty pension of 040, to eontinoe 10 years, at ^per cent 
eompoiiiid iiueresi ? — ^ at 5 per cent. 7 —to coulinue 15 years? ■ » vii yearal 
i io years ? ^ years r Aru to Uut, f 647'Tia 

When annuities 4o not ro/nmenre till a certain period of time haa olapsed, or till aoinepci^ 
tiunlar event hus talcen place, they are »aid to be tra tievervjon. 

9. Wliat is the present worth o\H\W annuity^ to be continued 4 years, bat not to commence 
till 2 yenrs hence, allowing 6 per cent, compoifnd interest 7 

The present worth is evidently a sum Which, at 6 per cent, componnd interest, voald In 3 
years produce an amoUnt equal to the present worth ol the anuaity, were it to commence iin- 
mediately. By the laui rule, we find Che present worth of the annuity, to commence immedi- 
nUly, to be 3346>51, and, by ilirecUons under II 114, ex. 4, we find the pteseut worth of $346*51 
for ^lyeare, to be ft30i'393. Ant. ||Jud'393. 

Hence, to And the present worth of any annuity taken in revertion, at compound inlereetf 
—First, (inci the pn-senl worth, tu coniinence immediately, and thu uum^ divided by the power 
Cf iJie ratio, denuial by the time in rei>«r«ion, will give the answer. 

10. What ready money will purchase the revetsion of a lease of^dO per annum, to contintM 
6 years, but not to comineuce till the end of 3 years, allowing 6 p«r cent compound interest t« 
the purchaser? •^•'/iia 

The present worth, to commence immediately, we find to be g295'039, and4?^^aS47'7B. 

Aiia. $247<7S. 
It is plain, the same restalt will b« obtpjneil by. flndinf the present worth of the annuity, to 
eominence immediately, and to continue to the end ^fOu Hmt^ that is,3 -^ 6 := 9 years, sind 
then suhtractin^ frrm Uiia sum ilie present worth ot the annuity, continuing for the tinte qf 
revertion, 3 yeara Or, we may Ami the pitBseiit worth of ft I for the two titnee by tlie lablf , 
and multiply their ditt'ereiice hy the given annuity. Thus, by the table, 

The whole time, 9 years, a 6'80 169. 

The time iu reversion, 3 years, m 2'67301 

DlfferencerM 4*l2t»8 
60 



9i4Vl>i080 Ane. 
11. What is the present worth of a lease of ^100, tocontimte 21) years, but not to commence 
till the end of 4 years, allowing 5 per cent. 7 ■ what, if it be 6 years in reversion 7 - 

8 years •? 10 years ? 14 yeai-s 7 * Ane. to last, %flitd'4at. 

TU xX7 ■ 12. WLat is the worth of a freehold estate, of which the yearly rent is ^60, «!• 
lowing lo the purchaser 6 per cent. V 

in this case, the aniiuiiy coniinnesybrever, and the estate is evidently worth h sumofwhieb 
the yearly imtercit is equal to the yearly rent of the estate. The principal multiplied by the 
rate gives ihe ntterest ; therefore, the iutcrest divided by the rate will give the principal; 
SOH-'OCa^ IU<M). ilns. ^1000. 

Hence, to ^nd the present worth of an annuity, continuing foreeer, — Divide the aunuilf 
by the rn leper ce/it., and thu quotient will be the present worth- 

Note. The worth will be the same, itfheiher we reckon aimple or compound interest ; for, 
since a yt- Jir's interest of the price is the annuity, the profits arising from that price can neither 
be more nur lens than the profiu arising from the annuity, whether they be employed atrimple ' 
or componnd iiUeresi. 

13. What is the worth of ^\IXi annuity, to continue, forever, aliowingto the purchaser 4per 

cent. 7 allowing 5 per cefit 7 8 percent.? 10 per cent. 7 , - 15 per 

cent. 7 — — 2<ljvr cent. 7 iln*. to last, ^aiOO. 

14. Suppose a rrui^holH estate of ^9i pef annum, to commence 2 years hence, be put on sole ; 
what is its value, atluA-in|F the purchaser G percent- 7 

Us present worth is a sum which, at 6 per cen^^ compound interest, would, in 2 y«an, pro* 
ducc an antou'ni equal to the worth of the estate \f entered on immediately. 

t^ _ $1000 -tile worth, If entered on immediately, and 3,^^m 9339<996, the preeent 

worth. The saine result maybe obtained by subtracting from the worth of the estate, toeoti^ 
mence immediately, Uie present worth of the annuity 60, /ur 3 years, the time of revere ion. 
Thui, hy the table, the present worth of $1 for 2 yenrs is 1*83339 X 60 a 110^0034 w present 
worth of 9'JO for 2 years, and $ 1000 >- $ i IO'0O34 = 9:»9«<)966, Ans. as before. 

1.5. Wltut is the present worth ott' a perpetual annuity of $100, to commence S years henec. 
allowing the purchaser 5 per cent, compound interest 7 ■ ■ what, if 8 years in reversion i 

^10 yeiu-s 7 4 years 7 15 years 7 30 years 1 .<4n*. tolast, % }62«75S. 

The foregoing examples in compound interest have been confined to year/y payments ; il 
the payments are Aai/yeariy, we may UtVehalf lh« principalor annuity, half ihe rats per 
€ent. , and twice the nim&er q/* ysore , and -wotV aa \aA««, «.tAin (ox ^hk^ other part of a year. 

1. What Is a reometrioM progretes'wh otsatvwl i. ^WVaVNaVVitTic^^^ ^-^*r«wwWtol. 
terra, the rntio, aiul the ftuiuW of veniw are ^^etv.Vvow 4o 'J^^.^'^^^^^r*!^^ %tC^^ 
«l»e eau-caen and rmtie sm sivett, how «o you ftuAAka ««m «| att 0* tw^l *« >NV«ia>JBa 
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llni term, the ratio, and the number of terms are given, how do yoa And the ametint of th« 
^erie* 7 6. Wheu ih« ratio i» a fraction, now c}o yon proceed? 7. What '(b couiponnd in- 
terest ? 8. Mow does it appear that the aniounta, arisiu^; by compound iiiterett, form a geo- 
metrical atriu ? 9- What is the ratio, in conipouncl inlere'rt ? ■ ' ■ the number ot'termt 7 
.. ■■ . the first term 7 ■ the last term ? 10. When the rate, the lime, and the pMiicipal 

are given, how do yoa find the amount 1 11. When A. R. and T- are given, how do you find 
P. ? 12. When A. P. and T. are given, how do yoa find R. 7 13- W hen A. P. and R. are 
given, how do yon find T. 7 14. Wliat is an annuity? 15. When are annnities said to be in 
arrears? 16. W.lnrt is the annotint7 17. In a geometrical aeries, to what is the amount of an 
annuity equivalent 7 18. How do you find the amount of an annuity at cAinpound interest 7 
19. Whai is the present vortb of an annuity 7 ■ ■ ■« ■ how computed at compound inierest 7 
— — how found by the table 1 20. What is understood by the term reversion? 21. How do 

Joa find the present worth of an annuity, taken in reversion 7 ■■ ■ by the table? 22. How 
o you find ine present worth of a^/reehold estate, or a perpetital annuity 7 > > the saoia 
taken in reversion i - by the table 7 

FERMtTTil.TXOZI' . 

n XxOa Permutation is the method of finding bow many difTerebt wajn the order of 
any number of ihiitjfis may be vaMed or changed. 

I . Four gem lemeii agreed to dine together so long t^ ther conld sit, every day, in a difTere^t 
order or position ; how many days did they dine together ? 

Had there been but two of them, a and b, they could sit only In 2 timet 1 (1 X '^ ~ ^ ^^^'- 
ferent positions, lltus, a b, and 6 a. Had there been three, a, o, and c, they could sit in 1 X 
S X 3* ^ difioreni piositinns ; for, beginning the order with a, there will he 2 positions, vii: 
ah c, and acb i next, beginning with b, there will be 2 positions, bac, and be a ; lastly, be- 
ginning with r, we have <" a 6. and c 6 a. that is, in all, 1 X ^ X ^ ^ ^ ditferent positions. lo 
the same manner, if tliere be /our, Uie difierenl poaitiona will be 1 X ^ X ^ X ^ ^'■^> 

Ans. 24 day a. 

Hence, to find the number of different changes or permutations, ofvhieh any number of 
di^erenl thing* are eajtable, — Mukiply conliuuaiiy together all the terms of the tiadiral leriea 
ot nuniben, from I up to the given number, and .he last product will be the auswtjr. 

S. Mow many variaUona may there be in the position of the nine digiu 7 Ana. 362880. 

3. A man bought 2S eowSj^agreeing to pay for them 1 cent for every different order in which 
thay could ail be placed ; how much did the cows cost him 7 Ana. $lS>H2100-t333()98.59Slt)000. 

4. Christ Church, iu Boston, has 8 bells ; iiow many changes may be rung upon them 7 

Ana. 40320. 

— ' ' ■ ... 1 ■ i I ■ n 

^ «zscs2:iXi.A.xTxsovs Bxaacpuss, 

IT 119. I. rtElx 7^^ = 00. 

A line, or vinculum, drawn over several nambera, algnifies that th« tHunben nnider it aw to 
oe t aken ]oiiKly , or as one whole number. 

a. 9—34.4 X 84-4 — 6= how many? > An*. 20. 

3. 7-4- 4— 2 -t- 3 4-< 0X5'=ho^m*"y^ Ans.TSlK 

*• ''^^7'^^*~^ — how many 1 Ane. 31. 

2X2 "^ 

5. There are two numbers ; the greater ia 25 times 78, and thdr dJflerence la 9 limes 15 ; their 
■am and product are reqtiired. Ane. 376S ia their sum ; 3639250 their producU 

6. What ia the diflerence between thrioa five and thirty and thrice thi rty-five 7 " 

33 X8'-5X3 4.30-riO,il«. 

7. What is the dlfferende between six doeen dosen and half a doeen dozen 7 Ans. 79S. 
3. What number divided by 7 will make 64887 

9. What number multiplied by 6 will make20S87 

10. A gentleman went to sea at 17 years of age ; 8 years after he had a con horn, wl>o died 
at the age ef 35 ; after whom the father lived twice 20 years ; bow old was the fathiir at his 
death? i4n«. 100 years. 

II. What namber is that which, being mttlltpUed by 15^ the product will Ite } 7 I 

f .J. 15 ^ SO Ane. 
IS. What decimal is that, which, being multiplied by 15, the product will be '75 7 

, «76-!.i5-=«05. /4n» 

13. What is the decimal equivalent to ii«7 Ana. '0285714 

14. What fraction is that, to which if you arid |' the sam will be #7 Ana. m 

15. What nufilber is that, from which if you take 3, the remainder will be x7 Ana Z9 

VS. What number is that which, being divided by ^, \h* *\»\ov\w\Vw''K^\jfc'X\'\ Ktv%. "*^=»\ 

J7. What numtyer is that whidi, multipiied by \, ptodwew ^1 Ktiv% \. 

18. What number is that, from which if you lake ^ of \\»ft^S»>i»•t«fv«^.x^»5kSt "^'^'^^jj^^.^S^ 

K. What namber is that, to which If you odd % ot \ ol \\aft\l, ^*^\io\*^'a>'o*'»'^ k^>^ 
an. Wbaiiiuinberi«iJmtofwhich»i»the^vart.n* * #».--« 
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SI. A famMr curried • loadof prtxluce lo' market; he sold tSO Iba. of pork, at dcenUper lb.} 
tSO ll«, «>i' «.(ieeae, ai 8 cenbt per tl>.; 154 ll>«. of biuier, ai 15 ctu\M per lb.; in pay he received 
GU llx ^fciigar, (illU ctnu per U).; 15 galloiiit orinolHHses, at42 ueiii»per gvlluii ; ^barrel of 
in«ckcr«»i, ai |!3'7a; 5 buKhtl« ofBali^ ui )j^V'^ per busliel ; and die balance iu aibii«y ; ■ ttom 
BiiK-.h iDon«y ditl be r-iceive 7 ' - An». %Q&8S 

fti. A iWuier Carrie' hi« ^rainto nmrkei, and sold 

73 buHtieU ul° wlieal, ai |tl'4o per bush«|. 

64 .ye, ... i 'S»5 

14-2 Ann^ ~. $ *50 . 

*ln exchange he ret:eiTe<} suwlry articles (— 

S pi<>ce»ot' cluih, each couiaiiiiog 31 yds., at 9^*^S per yd. 
2 *.|uiiiial8 of Ikh, ~v.. ^'2-30 per (jiiin. 

8 hhda. of salt, ... #4*jU per hid. . 

ftiid the balance in money. How much money did he receive? Afi*. 93m*80 

S23. A man exchHn|;e«760fra||ouiiofinolaa«c-s,ttl 31^ ceuu per gallon, for66^c«'i. ofch»e«e, 
kl %A per cwt.; huw uitich u ill be ilie buliuici; in his tavur? Ah«. f 19 

84. Banrht 84 yards of cloth, ui $l"25 per ynnl ; how much did ft come io7 How niihi) 
buahels uf wlieal, at $i'SU per baaiiel, wiil ii lake in pay fur u / An». tu the la»t, 'U biwheia. 

S25. A man sold 34'2 pounds of bei;f, nt 6 n-nU per puiuid, and «Vi-cive«] his pay in ntolatsaea, 
M 37^ cenia per gallou ; hou many gallona did he receive 7 An*. S4'T2 gnl^nit. 

'Jfi. A man exehnn^ed 70 Ini^hela of rye, ul 4^'&2 per l>ii»hel, for 40 huaheta offbeat, tf 
01 '37^ per bushel, and received the baUuce in oau, dt £'-iU per bushel ; how many buaheli 01 
oaisdid he n'ceive? Atis. 23^ 

27. How many bushela of poialoes, at 1 a- 6 d. per bnal(et, muat he given for 3*2 bnal.el^ ol 
barley, ai'2 a. 6 d. per bnahi-l 7 Ans. 53^ buahelt 

*28. How much eaii, ai ;|1-5U per buahel, must be ^iveti iu excliange for 15 buaheia uf oau, aV 
9 a. 3 d. per bti&het 7 

A'off. It will be recoUecbid thai, when the price and cost are giveot to find the quantity, 
thi^y nntnf Ixilh be rediiceil to the aaine df noniiiiaiion before divi-Ung. An.<. 3^-buiiiifLB. 

'^. How much win«-,at $'2^15 per gallon, nioal be given iuexchange for 40 yards of cimh.iii 
7 S. 6 d. pet- yard 1 Amu- 1S>% « ttllmifc 

30. Xhad 41 cwt of hops, at 30 s. per cwt., for which B eav* him '20 1, in money. * nndthr 
rest in pninea, <it 5 d- per lb.; huw inuiiy^rnMea did A receive ? Ann. 17 cwt. 3 i\Th. 4 lb*. 

31- A Uui linen cloth wni lii g-Su per yard, hut in bartering, he will have ^-jopi'r yttd ; b 
has broadolmli worili ^3-7.1 rea'ly nmiiey ; at whiit prw-e ought the broadcloth lu be rates 
in barUHinj! with A 1 '3U : ';i.5 ; : 3-7o : 3'«*''^i ■^«*- n, *3S .rtcrs— fci'-x-Vi. Am 

The two oih.'ra( torn. * ill he »een to he exactly alike. , *"^' 'iSD*" ^ *° "" ^' "*'.*' '"'*• 

32. If cloth, worih 2 8. per yard, cabh, be rate i n baiter at 2 a. lid, how ilionhl v heat, 
worth ^ a. CHfch, bo rated in cxrhan>:ing for the cloih ? Ant. 10 a-, or S'"'' " $•. 

33. if 4 b'ishela nf corn cosijj'^. what la it per biibliel ? Ana. S '•'50 

34. irS hiisheU of «l>eai coki $lJ-ob, w ha ( ia ihiu per bushel f An^i. !^^.?d. 
3% If 40 «hci'p coal $<t>U, whiu w that per head? Ans. &^'50 
S6. if3hi:i«h(i4 of uhis cost 7 8. (i iL, how uiulI: are they per bushel? Ans. 2 a. G.d. =,- M'n| 
37. If '~2 yils- 01 broadcloih cost 21 /. 9 s.. what ia the |:ri<.epery.l.? Ans, la h- 6d. ^ gi'Vo 
3!j. At $ ■'iO per bnahel, how nuich Corn can l« boii- hi for .<$'.; IHl? A^m- 4 bushela 

39. A iiiun havinj! 3*00, would lay it out in bheep ai 3*.<-6u apiece i how many can he hny" 

Am. 40 

40. If iO cowB cost 3300, what is toe price of I cow 7 . of 2 co%»'s? . of .5 cows? 
— ofl5cowa? ^ An9. to Uiiilnii.^TJSi, 

41. \f1 men conann:e '^! Iha. of meal h» one week, how much would I man ucnisKme in iltf 
"~T»me time J — 2 men 7 ^ S men ? 10 hiku 7 _ ' Ann. to Ut.e Inul, 34 s Iba. 

l^ole. Lei the pup. I also perf'Tin '.heseqneet.on^ hy the rule of propi>rtic>n. ' 

42. If I pay ^ '• lor the um> of g!UO, how much Hinsi I pay for tlie uk^ oi g? 1 ? Ann. $f'50. 

43. Whai premium mum I pay for the insuran-e of my liou.se acainfi losh by fin-, at ijie rata 
of 4 per cent , that is, i dollar oit a huiuired dollars, if my hviiae be valued at {^''247.5 ? 

A 'if. SI2'375. 

44. What will be the inatirance, per annniii, of a atore and uontenta, valued ai $^->7ft'-tft, at 
1| per ceniuni 7 Ao^. ^Hs'l^G. 

is. What commission muat I receive for aelling S^'^d worth of hooka, at 8 per cent. 7 

Ana. 33<)'84. 

^ 46. A merchant honghi a quantity of gnoda for ^I'^A, nnti aold llicm so as to jeain 21 per ct.; 

how nuichili'! hi- jrain, nod lor ho\k innch diil he»fli liiKgooiln ? Artf. to the tn^t, S9So'i4. 

47. A merchant bouf-'ht a quantity of gofwla, ai l>o» un, foii' 3°''^, and p»i<! Q'^hHr their 

transporiuiion ; he aold ihein so aa to gain 24 per cent- on the witole coat; for i.ou nmch did 

heaellihem? An*. %iTi'9SU 

4^. Boueht a qiianiity of booka for $'>4, bnt for ca.'th a discount of 12 per cent. %» lu matie ; 

what did the bonks cwt? Ant. ^X'92. 

49. Boneht a book, ilie price of which was marked ^l-iiO, bnt for cash the t ookscllcr will 
aelj it at 33^^ per cent dincom^t ; whai is tho-cash price 1 Afis. $3'U0. 

50. A merchant bouirhi it caKk of wulaaaes. containing I'.t) gallons, for^HPl fur ln>w luncb 
musf ke »ill h to ^ain 11 per cent? how mucn prr eull->n f Ana. la In^l, ^MWi. 

61. A merchmt hoiiifht aca»k of augar, cun\vtm°tui^lAV) ^v>VLiu\a,&iii %Sd"2U \haw mus: 1m aell 
l<p(>r potini? (o^rain *2S per cent. 1 - ^.«».%'VL 

- &l Wlmt j« {/,e inten'at, at « per cent , of S1VVft,^oT VI mouv\« Vai.*.^*^ Kns. V^VV*- -V» 

53. WhRt u the iHleWsl of ftAKTWA fox ^H %w«wvWl ^^v "^^"^^^ V- 

54. \Vh;u iv the intercat of iS'iO for 1 tnoiuUa'i '^«*- ^^X 

«S. W'h«ti..heiniere8i«f*'lH>ororStitty»1 .S..^ 

Sr ,?;''«' '* 'he iiiiMreal of »'•% for 10 yeariT _ ,^.^ Jliw. V«^ 

«7. What, u the iuierwt of %MnM for \5 *noDtb» tadl 4fcT», »».T V« <««»-* ».i« * ^ 



Aba. OmTl^" '""'' PW™-!" •' ""• "'' ^^^^^^ 

«t A imriliini Imiib •nliln u Iht uiiidiiI ot BOC, Ml nU ilnin br »SK -. W nudi 
lUUiiJnl WBainrcMi. •uhlanlnl ihii uT li^" "onr OsHuiiILlb ■•lam rtO, 
aiau vhhJilHWiloDil l[9*Bt>i"aH.W>«<lwtl»I><nl Jn<. ISpiIcim 

■3. X nnrchuil tinlH n'WI U ^W [KF jird, (ml Hilil ii u ^I'lllinrird; Jiu« mngk 
M. Anutmilnaoutillvliii, uaUlnJna 191 nllonl, br H93W, ud'nld' ^'diTu 
iIk nu oi ftf II pirnllsni hnmiiih -uklairfiiUnJDl Ai* wucB imi isUquI hiiv 

It lDi(buliiHvlliaSt«),H«»>c«1.nlMn'ISI Jl^i.aaanit^ 

n. aiH buUt ••cii£i> knOnta 09 din, l«, iT beUi laiTtod >v>t Id iifRU'i, U U re- 
frtnd liw BUT nin «■ niMlU h In ndu>. WdwiNdiri: :iainini Hnn, tnw. 

H. iripgnliHiniTieli^Ujud>olrtatdt'>I>r>rd'rUE,lwwiinictli<^iiilltliiiI> 
n. K»iBUii«ailli>Iv«iki,ki»liB(auhi<TiiTtliiiui9ieDT XiU-aiima. 
l(t|«l>ui>M2u^niiin(HUH<kH1 " ^uBIIH. 

TiAskHlh viMH •V«'Y *• <* llUlon iasq^llnl br • Elpi ■"<:>> !•» In t li.lk».i in 

l?lnhDitIar>iaIrEir5Lllud,lniinlb"«^ilnIr]ir<i>l.|«k>dnni. Ju. ah. ISs. 
Tl. A iliip *liu (Ink wtMi will nu li»u isniki'liiinE In l«J»ii>i^liliu>l>i»riuiif 

ll«daiic^».jll«i'b)ri».S™p. "^ ' ' Jw-SmIi.™. 

TS. AilBKn hinrrHidliTaiitaawblchwiU>U<iin«l Dlnowi bow muii plpaof iIm 
KuHiiiMwlllliriilaBialnnuil Am. B. 

•ltew«S^toni~iaD<a3uri»l''n(m>|It.«iHubi^u«Ui.[«miilk.in') J-u.e)n>n. 

Viriv hiniud IKUtl Ht vonk (M, •udmilairHboiiflktUnv vmnnh un^ 
W. tS^ 'Mminhrftirf.Tfta-itpMliMnl. unnf cUih ua U Hmb. irhnmr < 
n BsuMUlinltinaWnineiilLW: hcv ■uch ovir HnHlndddklu ndH Uh IiV 

'%Kir|rlfinr1nlt«i>» nuri'llnnoni ■IIDbiil An.. »t (lllcw. 

U. A llllii;Uilwir'>lMunii(lleulw.Mik)i^ii'aj>llbiI>Ui>f«ialliiuh».[i 
lk>s«Hr pniiinf Da •turHB niilu r>u nTBmdB uhmr, knw uckdwainiii Is 1 
hirl >»w l«n'iaonl» yIM «w ru>« Un ItoTl .tni. 1:1 hnn. 

ItMM 'nili 111 ■! iiiiltiii Mill iilll III 'nil'" ill. I I liiIlT I 'll?7lii I'l 'ill 

as. Vhm li uMud « mlteiT! riKnmtamiu, ui4 1 nun un InnllHiio ii»d unS 
« InilH jv Iwir, and mHi lun « nils w nmulu A i Aud'sWU 
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88. The thM part of an army was Irilled, the fourth pt ri taken priaonern, and 1000 fled } 
bow luuiiy wtre in ihU artny /— t')ii« niol thp eighteen fuli»wiiigt|iie!*(uiiiSMr« tiBiialljr wrou^hi 
bv n -rule culled Potilion, btii inuy Hr<-^niore easily solveu onfvueral priuciple*. Thus, ^"j^ 
^ 4ft «^ -if ilif ariiijr ; 'tiiererure, lOuO \>'A »( ihe whule ininilicr of men ; au't. if •') iwclflhs be 
lUtKi. hsiw tiinch i« 12 twell'dia, or thv wliole / An^. '2->W men. 

UO A iwrnicr t>«iiiy juiktA Ixiw many siliefu.he had. answered thai he had| tt.i'iu in 9 lieitla^ 
in the tir»i were * u< liis flock, iuthe aeounU a, iu tbe thinl 4, in the fonnhsK. ant) in the- fifth 
45u; huw lUituyTiadhe i Anti. VJOO. 

91 . Tliere in a pole, ^'of which stands in the and, ^ iu the water, and the rext of ii out at th« 
. lira ter ; re(|u if eU the pan out ul' the water. . S 

92. If a pole he i in the rand, 3 iu the water, and 6 feel oat of the water, what if the length 
oftheiiuie? * , il7i«. aOfeet. 

Vi. Ttie- amoiuitofa^ cerium school IS as follows : » of the pupils study grataniar, f |eo* 
graphy, lixuriiiiintiii'ikx lt;»rii lo write, aiiiiS Iriirn tu rea»I ; what is the nnnuier of each ? 
Atuf. 5 in i^raminar, 3(J in gcogrnpfiy , 2-1 in arithineiic, ISletuu tu writ** and 9 Irani to read. 

94 A man, driving iiiit gf^se tu iniirket, was met Uy another, who sar}^ "Goo<l morrow, 
•ir, with your hiiiiilred {iet-»e ;^' Mtyit he, " I have iioi a huiidreu ; but ifi hat, ih aftdition to 
my priat'iii number, »tie hall' u!» iiiany ub I iiuw have, ami '2j geese uiure, I should have a huii* 
dred :" how many had tu> 1 WJ — '2^ is what part of hi< preisent number 7 An». he had 05 geese. 

S5. In au oruhur.i of frrii ii'^cs. ^ of iliein bt-ar apples, ^ prars, I plums, 6U of lheni.peaches, 
and \0 chrrnes ; huw many iretb >'.oe« the orchard coniain ? * ' Ann. \UO0. 

96. In a certain village, ^ of the houses are painted white, |red, 1 yellow, 3 are painted 
green, and 7 are unptiiniefl ; huw imtny hoa«es in the village? . ' Ana. 1^ 

97. tieven eighlhK^of aQ^ertain luimljer eaceedsnfour lii'tiis of the same number by 6 ; rer,uiT«>d 
the number | — f"'^< uoiisequently, 6 is «k of the required unmber. Ana. iO. 

•8. What number is that, to which if I of iUelf he added, the sum will be 30 1 Ana. ^. 

09. What nuiabei is that, to which il'l^itji ^ aiiii \ lie added, the snm will be 84 7 

. 81 « l'4~i~4~i*Ba limeK, the required iKJiuher-o Ana. 48. 

100. What number \t that, whioh, ^ being iHcreased by | and ^nfiUelfjandby^murP, 
will be made 3 times as much ?^The number, being taken 1, }>and3 umee, wiH make 2JL 
tuiies, and 'i4 isevidently what that wants of 3 times. _ " Ana. 30. I* 

101. What number m that, which, being lutsreaaed by f, }, and ft of itself, tbe sum will be 
»lf/ ' I' •» I A«.. W. 

lt)2. A, B,«ud C, talking of their ages, B said his age was once aiida half the.age cf A,aiid 
C said Ins age was twice and one tenth the age o^ both, and that the sum of their ages was 83; 
what was the age of each 7 Ana. A I'^j years, B \H years, C 63 years old. 

103. A schoolmasti-r being hsked how many scholars be bad, said, "If I ha<l as many more 
as I now have, } as many, \ as many, \ and ^ as many, 1 should tbeu have 435;" what was 
the Humber of hispupils? ^n«. 120. 

iU-1. A and B couiincneod trade with equal sums of monej ; A gained a sum equal to I of hit 
stock, and B K>st 3'2U0 ; then A's money was^ouble that of B's ; what was the stock of leacfa? 
By the condition of the question, one half of {, that is,2 of the sttwk, is equal to a of the stuck, 
Ies6S.20O; consequenilv, f'^fO is 2nf the stock. • * ilii«. AoOO- 

lOi A man was hired 50 days on 'these comlitions : that, for every day be worked, b« 
■hoiild receive $ TS, aud. for every day he was idle, he sbuuld forfeit 4k'® ; &t the expiralioa 
of the time he receive<l ft^'30; how many days did he work, and how many wai> he idle 7 

Had he wurket every day, his w^ages would have been ||'75 X ^ "937*90, that is, $lOmore 
than he received; but every day he waa idle lessened hie wages ^TS-f- ft'^Sas l^l ; cona^ 
quently, he was idle 10 days. Ana. be wrought -10, aiiu was idle 10 days. 

106. A and B have the same income ; A saves i of his ; but B, by speiidiiiff 4)30 per aumiiti 
more than A, at the end of 8 years finds hiniselfft'O in debt ; what is their iitcoiue, and what 
doeseach spend per aiin.7 Ans. tlieir income 4^:410 pev-aini.; A spends 4)175 and B 4)'-^ per ann. 

107. A man, lying at the point of death, left to his 3sons his property ; to A ^ wantina 4^20, 
to B 4, and to C the rest, which was 4|10 leas than the sbare of A ; what wa» each one's stiaxe? 

A«*. aso, AW, JUKI 4P0. 

1(K). There is a fiah, whoaQ bead ts 4 foet tong ; his tail is as long a« bis tiead and ^ tbe length 

of his body, ami his body as lung as his head and (ail : what is tlie length of the Ash %— The 

pupil will perceive that the length of the body is one half the length of the fiah. Ana. 38 feet. 

109. A can do a certain piece of work in 4 days, and B can do the saina.work in 3 days ; in 
vhat time would both, working together, perfonn it 1 Ana. 15 days. 

110. Three persons can perform a certain piece of work In the following manner :' 7a and 
B can do it in 4 days, B and C in 6 days, and A and C in 5 days ; in wiiat time can tbev all 
do it together 7 Jkia.'^^ days. 

111. A and B can do a pieca of work in 5 days ; A eaa do It in Tdays ; iu how many'' daya 
can B do it 7 Ana. 17^ daya 

112. A m.-iii died, leaving 4|1000 to be divided between his two sons, one 14, and tbe other 
18 years of age, in such proponion that the share of each, being put to interest at 6 per cent, 
abtmM amount to tiie same suiu wbeii they should arrive at the af e of 21 ; what diT each r*' 
ceive ? Ana. tl^ elder, $.54«i'l.')3 -f- ; the younger, f i.^>&46 4-. 

113. A house being let upon a \caae of S y«aTs,av%oU ^«r mutum, amt the rent being in ar- 

rtttr for the whole titnc, what ia the aum due at, ^.«\\A oi >.Vift vtecni, %\u\v\t \wvifx*»t beiue al- 

lowed a f 6 per rent ? v x^ '^"* ^^"^^ 

^ iN. If 3 duzei. puir of glovea he emtal in ^aVwa Vu AO ym»^* o< c«.\\ti^, wva\^ l».x^x».«,WV«» 

to i/iree piece, pf^ialinel of 30 yaria «ac\t. and Ote aa.\iiwv \>c ^oivii 5ft «ftv^^* v« n**\^W 

""fify P^i^ofghre* can be bought (ur 4H * ^ »w-v tv «.« VvM««&«asts&<^X\k. kv 
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116. A jBian hu pint bottles, and half pint bottles ; how mitch wiaa vrill it take to fill I of 
■acb sorti ■ how much tu ftil2 nf each son? ■ how rauch to ^II-6of each aort? 

1 17. A man uouh) draw oH° 30 gallons of wii>« into t pint and U |)iiu boities, of each aii e<]ua| 
Bvniber ; how many botUea will ii take of each kind to coitiain f he 90 gallons 7 Ans. 8U of each* 

118. A merchant has canisters, soiije hokUiu; 5 pounds, some 7 pounds, and some Impounds 
bow many, of each an equal nnuiiber, can be nlled out of I'i cwt. 3 qrs. Viiim. Of tea 1 Ana. tO. 
. 119. If Is grains of silver make a ihiniblfc, and 13 pwta. make a tea spoon, bow many, of 
Mch an equal number, can be made from 15 os. 6 pwts- of silver 7 Aiu. 24 of each. 

12l). Let 60 cenu be dividod among three boys, in such a manner that as often as die fVrsi Itaa 
8 ceou, the second shall have 5 cenu, and the third 7 eeuu; bow many cenu will each re- 
ceive? .A^«. I'i, *^, and 28 ceDt& 

lUl. A gentleman, having 50 shillings to pay among his laborers, (ot a day 'a work, would 
give to every boy 6 d., to every woman 8 <!., and to every man 16 d.; the number of boys, 
womeD, and fn«n, wa/the same ; I deuiaud tite number of each. Ana. 20. 

12S. A gentleman Aail 7 /. 17 s. 6 d. lo pay among his laborers : to every boy be gave 6 d- , to 
every woman Hd., and to every man 16 d.; a.iid there were for every boy 3 women, and for 
•very woman 8 men ; 1 demand the number of each. Ana. 15 boys, 45 wouieu, and 9U men. 

l)&. A fanner bought a sheep, a cow, and a yoke of oaen, for (ib2'5i) ; he gave for the cow 
8 times as much as (or the sheep, and for the oxen 3 times as much as for ihe cow ; how much 
did he give for each 7 Ana. for the sheep,. e|^2'S0, the cow (jf'JU, and the osen $G0. 

1^. TlKre was a farm, of which A owned 2, and B « ; the farm was sold fur #I7(>4 ; what 
was each one's share of the money f ~ "■ Ana. A's $504, and B's 4|I.Ga 

I 125. Four wen uoded togeilier on a capital o($dOO0, of which A put in ^, B ^ C 1, and D 
*a ; at the end of Syeais they had gained $'<364 : what was each one's sliare ot the'sain f 
" ^ Ana. A's $i IS2, B 's $591 , C's S384, D\ $ 197. 

196. Three merchants accompanied; A furnished 3 of the capital, BS. and C the res'. ; they 
gain ,$1250; what part of the capital did C furnish, Band what is cach*one'« share of ihcgainl 

Am. V rurnisbcd ^of the capital, and A's share of the gain was f SOU, B's ft4««'75, and U*'< 
#SB1>25. « .-»,•, 

127. A. B, and C traded In company ; A pnt in $5Q0, B $350, and C 190 yards of cloth ; they 
gained tSX^SO, of which C's share was|)l2U; what was tJie value of C's cloth per yard, and 
What was A and B's shares' of the gain 7 

Not0. C's gain being $120, is ^g^ -* jgj of the whole gain ; hence the gain of A and 

B is rtodily found; also the price at which C's uloth was valued per yard. 

^"-JLna. C's cloth, per yanl, $4 ; A's shara of the gain $126 ; B's do. 9^S0> 

138. Thresjhrdeners, A, B, and C, bavipg bought a niece of ground, And the profiw of It 

amount to 120 i, per annum. Now tne sum of money which lliey laid down was in such pn> 

portion, that as often as A paid 6 /., B paid 7 /. , and <ts ouen as B paid 4 i., C paid tU Ida- 

maud bow much each man must havever annum of the gain. 

Aolc. By the question, so often as A paid 5 1- , C pakfl of 7 /. 

^ ilni. A26/.*13s. 4d., B87ie8.8d.. C561 

128. A gentleman divided his fortune antong his^sona, giving A 9 /• as often asB 5 li., and C 
8 {. as often as B 7 1; C's dividend was 15^1* i to what did the whole estate amount? 

' Ana. 115S3L 8 %.\0d. 

130. A and B underuke a piece of work for $54. on which A employed 3 hand* 5 days, and 
B cmploytKi 7 hands 3 days : what part of the work was done by A, wnat part by B, and what 
was each one's share of the montiy 7 An«. A 5. and B JL ; A's money $^2'50, B's $31*50. 

131. A and B trade in company for 1 year only ;Uon the fSii^at of Januarv, A put in $1200, 
taut B eould not put any money into the stock unt'l the first of April; what did be then put in, 
to have an equal share with A si the end of llie year 7 Ana. $1600. 

132. A, B, C, and D, spetil 3ds. at a rcckonii»g, and, being a little dipped, agreed that A 
riionld pay t, B 1, C i, and D 4 ; whui did eniih pay in this proportion 7 

r ' 3' I «• A«/a 13».4tr,BlOs., C6a8d.. andDSs. 

133. Tliere ar&3 horses, belonging to 3 men, cmployt-d to draw a load of piaster from Boston 
to Windsor. fur|»$26'45; A and B's horses loiieiher are supposed U> do | of the work, A and 
C's^, B aiMl C's mi ^«7 "* to ^ Pu«l prvporUonally ; what >• each one's share of the money? 

'^ ( A's$ll'50(-J») 

Ana. ) B's $6'75(-|^.) 

7 C's$9'20(> j>J 
Frocf, $2045. 

134. A person, who WM possessed off of a vessel, sold A of his share for 875 /. ; *li»< W'." 

thevrsselwonh? . , ... .«« . , "*"*• *^*'°i'- 

186. A »ny fellow soon got the better of I of hisfoUnne ; he then gave ISOO /. for a co.iimls- 
dou, and BisproAislonconlinwe.l lill he had' but 450 /. left, whitK ''e found lo be jnrt i^'bw, 
Buney after M hai? purchased his comtuimion j what was hi* fortune at first 7 Ana. 3780 i 

136 A younger brother recfived iSOO 1. which « ae jns't 7 cf his el.'er brother's fortune. «ind 
5} limes the elder brother's fonune was | as much again l^S as the failu-r was worth ;. r>"ay» 
Wliat was the value of his estate ? e Ana. ISlltti L W *• l?\d. 

137 A reiiiieniari left fai» sm\ a fnrtnne,n qt w^^Vfe \rt «pe\A wa ^ toovxvV*. , \v^Xy^«.\ ™*^"^*^^ 
atMindtr hated him niite ntonihs longer,*' when We haA owXii SiTVl. \w.\ 'J^^^ ."?*?■ c.«4 k 
jum te^ueaJ/Hsd Win by nis father 7 An*. l^W».vVlS%- '•^ « 

i» A oumon bfU. at tiie first dtachara*, PWs txbonv a. nvA» >V\*^^J?5S*a\Sl»'^^*^^2 
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138. A fCttwral, dbf|H«lnchii army into aaqaare battalhm, foand h« hadSSl over and abov*, 
b«t inereafiuf each aide with one Mldier, be wanted 44 to fill up the aqaara ; of how maar 
men did M* army consiit 7 An*. IMHML 

140. A and B cleared, by an adyenture at aea, 45 guineas, wtiicb waa 35 1. |Mr cmL upoa 
the money advanced, and with which they a^eed to piirchaae a fenteei horae and carriafe, 
whereof iJiey were to have the use in proportion to tiie aums adventured, which waa foand to 
be 11 to A aa often aa 8 to B ; what money did each adventure 7 .» o 

Ans. A IM /. 4 a. s{J>L, BT5{. 15a. 9^d. 

141. Tnbea may Ke made of gold, weighing not more than at the rate of jn{ of a grata 

Sir foot; what would be the weight of auch a tube, which would extend acrow the Atlantic 
om Boatoii to London, estimating tlie distance at 3O0O miles 7 Ana. 1 lb- (3 ox- 6 uvrU. 3JL S"- 

142. A military officer drew up hisaoldiera in rank and Ale, having the number m rauli'^and 
file eqnal ; on being reinforced with three times his firat number of men, he placed them ail in 
the Minie form, ana then the number in rank ami file was jnst double what it was at first ; he 
was again reinforced with three times his whole number of men, aii'l, after placing litem all in 
the same form aa at firat, his number in rank and file waa 40 men each ; how many men had 
he at firat? Ant- 100 men. 

143. Supposing a man to atand 90 feet from aateeple, and that a line reaching from the bel- 
fry to the man is just 100 feet in length : the top of Uie spire ia 3 times as high above tiie gronud 
ak the ateeple ia; what ia the height of the qtire ; aiHl the length of a line reaching from the top 
of the apire to the man 7 See H IU9. Ana. to 2aat, 197 feel, nearly. 

144. Two ships sail from the same port ; one sails directly east, at the rate of 10 miles an 
hour, and the other directly south, at the rate of 7i miles an hour ; how many miles apart will 
they be at the end of 1 hour 7 S houra 7 34 >ioiirs 7 3 davs 7 >lnc. to last, 90U miles. 

145. There is a square field, each side of which u SO rods ; whiit is the disiajice between op- 
posite corners 7 ilns. 70*71 -4~re» 

146. What is the area of a square field, of which the opposite cornen are 70*71 rods apart? 
and what is the length of each side 7 Ana. to the laat, 50 ro<ls, nearly* 

H7. There is an'ohlong field, 20 rods wide, and the distance of the opposite corners is 33f 
rods : what is the length of the field 7 — — iu area 7 ^ 

Ana. l^ength, 9Sf rods ; area, 3 Lcrts. 1 rood, 131 rod*. 

148. There is a room 18 feet square ; how many yanb of carpeting, 1 yard wide, wilrbe r»> 
quired to cover the floor of it 7 ] 8 3 ■> 3°M ft. » 36 yards. Ana. 

149. If the floor of a square room contain 36 square yards, how many feet does it measure 
on each side 7 Ana. 18 foeL 

When one aide of a square is given, how do you find its area, or superficial coments 7 
When the area, or snperficial eontents, of a square is ^ven. bow do you find one aide J 

150. If an oblong piece of ground lie 80 rods long and 20 roaa wide, what is its area 7 

Note. A ParaiMop-am, or Oblong, has its op> 
posite tides «7ua/ siid parallel, but the adjacent sidaa 
unequal. Thus, A B G D is a parallelogram, and 
also E K C D, and it Is easy to see Chat the eontenlt 
of both are equal. An*. 1600 rods, * 10 acre*. 

£ A F B 

151. What is the length of an oblong, or parallelogram, whose area Is 10 acres, and whoaa 
breadth is 20 rods 7 Ana. 80 roda. 

152. If the area be 10 acres, and the length 8&rods, what is the other aide 7 

%Vhen lue length and breadth ure gyren, how do you find the area of an oblong or parallelo* 
gram 7 Wlien the area aiKl one s'tdJe are given, how do you find the o<Aer aide 7 

r>3. If a iMiard be 18 inchet wide at one end, and 10 iuohes wide at tlie other, what ia tha 
m*an or average wi<)<h of th« lioard 7 iin«. 14 inche8> 

When the gre^teal aiHl leaat width arrgiven, how do you find the fiMOn width 7 

154. How many aquare feet in a board 16 feet long, 1*8 feet wide at one end, and 1*3 at tlia 

**** ' Mean width, *'^ j" *'^ - 1*55 ; and 1'56 X >8 — «4'8 fee^ An*. 

155. What is the noiober of square feet in a board 90 feet long, 9 feet wide at one end, and 
rnniiing to a point at the other 1 Ana. 90 feet. 

How do yoii find the contents of a straight edged board, when one end is wider ttian the otherl 
If th« length i>r in feet, and the breadth in feet, in what denomination will the product be 1 
If the length Ite/eet, ami the breadth incAe«, what parts ors/oof will be the product? 

156. Thsrcf is an ohlong field, 40 rods long and 20 rods wide ; if a straight line be drawn froa 
one comer to the opposite corner, it will be divided into two equal right-angled triangle* f 
what is the area of each 7 Ana. 400 square rods, b 2 acres, 2 roods 

157. What is the area of a triangle, of which tha baae is 30 rods, and the perpendteular 19 
rods 7 Ana. 150 roda. 

158. If the area be ISO rods, and the base SO roda, what is ttie P'tfpendiealar 7 Ana. 10 roda. 

153. If the perpeiHUcnlar be 10 rods, and the area 150 rods, whai, is Uie base? Ana. 30 roda. 
When the tegi (the base :\nt\ perpendicular) of a right-angled triangle are given, how da 

Tou find the areii? When the area and out; of the legs are given, how do you find the other]e^ 
Note. Any triangle may be tltv\J>-r\ into t«orisht.ang{e>i triangles, by drawing a perpen- 
dJoulur from one corner lo.thi? oppoMie »u\e, as nvn.y Vw secuXiv \\v« «Lt\vvci;cA^ ^^jc^xtb. 

f Here A B C » a \nang\e, Aw\4«i «vvo v«tt rvf^Vvv-'^w^sft. vrA.Tt3&M^ 

AdC, am\ d Q C •, t.hete«ot«, \toft w\%o\* boat, K ^ ,m>ii>Kv\\*\>n 
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IGO. There i% a triangle, each side of which w 10 Teet j what U the length ofn perpendicular 
from one aitele to its opposite side 7 and what is the area of liic trii'nicle 7 

Kol«. It is plain, the perpeudiciilar will divi'le ihe oppudite Mv into two etfual parU. Sea 
f |t>9. ' Ang Pcrpe.KlicuItu', H-t>6 4- feet ; area, 43-H-^ feetf 

1^1. What is the solid oonteu'.s of a cube ii)ea»i>ring 6 w«i on each side } Aru. ijlti leeC 

When one «iUe of a ciilHf is ;e;iven, how do yuti iinil its sulitl anUttil'S f 

WhKH the solid cuiiienl* of n ctib>f arv given, how do yMii ftu<l one «ide of it? 

IGtf. Mow many i-uhic iuchr-s in « brics whiclutf >J inches long, A inch*.** wide, and 2 inchea 
tliick } iu '^ hrioks ? in 10 I>ricks7 An* to laul, 640 tvibic inches. 

1€3. Iluw many bricks in a cubic fool 7 — - in 40 cttbie feei 7 -^ in 1000 ctiltic feet ? 

-In*, to iloot, ''^009. 

164 .How many bricks will it take to btiild a wall 40 feel in length, 18 feel high, And 2 feot 
thipkl Amm. -aSJO. 

165. tf a wait be ISO bricks, a 100 feet, in length, and 4 liricks, w» 16 inches, in ihicknesa, 
how many hricks will lay I c<»nr8e7 U coiiniea / — — lO'-VMirses? If the wall be 48 cour- 
ier, s 8 ft. high, how many bricks will biiild it ? 1.5U X ^ ■ l>*^'t and 600 X *^^ '2d!H)ii, Ant. 

if)6. The river Vo Is i()00 feet bri>cd, and lU fuct deep, ami it runs ul l!ie rAie i>f 4 udles «r 
kour ; in what time will it uischarge a cubic oiile of water (reckoning 5000 feci to the mile) 
into the »en ? Ana. 26 day», I hour. 

167 If ihe country which supplies ihe river Po with water be 3S0 aules long and I2U nruad, 
and Oie wlinie land upon (he surface of ilic eurih be62,7(iO,UUUbi,tiitre Miilci, and if the quantity 
of WHter ilisclinrged by the rivers into the sea be everywhere {'Toporttonal to theexteni »f Und 
by wiiich the rivers me supplied ; how many times greater titun the Po wtU the whole nmnKnt 
of the rivers be 7 An*. IM^ limes. 

168. U(ion the same 8iippo>ii(l<>n, what L[itariti;v of water, altwgeiiier, will be diMcliarir<>d by 
all tlie rivers imu the sen in u year, ur 3*i5 -iays I Am. 19JK cubic miles. 

iflU. If (he pr.iporiion of lUi sea on ihe surface of ihe earth to that of land be a4 luA to 5, ami 
the nieun depiii of ihe »eii be h quarter of .i mile ; how iiiti<iy years wmild it lake. \i die ocean 
Were empiy, to fill it by the rivers rnnning ui the prfMMit rule? .4/i«. HUS years, 17 'lays, Mh. 

170. Ii a cubic fi^n uf water weigh llMK) ur.. avuirilupoi*. and the weight nf mercury be 13^ 
tiiii'tis ^ri'uier than of WHUT, ^i>d (he height nf the mi;riiiry in the bHmmeler /(he weight ot 
which is eqiiiil K) the weight uf a coluinii of uir <*n the «iime base, extending to ibe top of iha 
atmosphere) be 30 i'lchcs, wht\t wiil be iiic vvvi»;hi of iho nir opun :i tqtiure fmit / a iHjnare 
mile 7 and what will be the whole weight ot tbe simo^plicrK, s'i{ip»sing the siy.e of ibe eartii aa 
ill quesUuua 166 a:td ISci 7 Atis. '2MyiM!i tt<«. w>'i;;bi on a itqoart! bxit. 

327:? I ?7.50<)(» III", wijsht on a s<)iiare n>tle. 
10-2499?Oin^'iMJOt»'X»i.» !(»<>. w. iijbt ot iHc whole atmo»phcre. 

171. If a circle be 14 feet in diameter, what la it> circnniiercnrc 7 




poll 

171. W'bai i« iheaiameier of a cire-l.: wh'>s<- circittntVrence m Hi2 Icei / Anit. 117 feet 

175. ifdie liistunce ilirou^h ibe ceuire ot ihe earth, from side lo isi-le, he 7911 mil.**, lioW 
many oi'les around it 7 7JMI X ^^'Hl'>9 • 24s.'>3 ^qimre inileu, iif-nrly, Ant. 

170. Wlial isliieureaorcoiitenis'ofacirclc wlm«e>llH.i.erer i»7 ft. uii I its circumference 22 ft.? 

A'fjfe. The are« of h circle may be found by mu'iiply iiig ^ ihe diameter into A ll'c eirrmar- 
fere, ice. An^i. 'i-^t i>i]iiHre feel. 

177. What is the area of a circle whose circumr«;rpm'.e is 176 rods? A"" 24b) mds 

lis If H circle i«dm#ii wiihiiTusrjii.trf coiiUiiiiin>; I sfi'iiireriH). whatisthe .iren of that circle'i 

Aote. The diameter of iJie circle being I rod, the circiimfcn'oee will be .V14I5S). 

.4'»j«. '7vil of %M({iiure rod, nearly. 

Hence, if we equare the dinmeter of any circle, and multiply the square by 'idol, the pro- 
duel w;l! Jie tli" meitv^ ihe circle. 

179. ^^'tlill is I'lc urea ui a circle whose diameter is 10 rudi ? 

I 02 X '^^^l - l^'-'Jl. Ane. 73'54rodi. 

ISO. How mrtiiy srinaie i;iches of leather will cover .i i-all HJ nu-b-is in diameter 7 

iVofe. The n.*'u of u al->be '>x bail if 1 linn"- .i> nnuli .n 'A.r nrin ofn cir. lo of ihe same di- 
anrPier, aiid may be l\iuiid, Uierefore, by multiplyiiig the icAolt ciicntnfuifire into ihe inhnle 
diar-jter. Ant. 3^1 s^Tuir.- iiuliei. 

! 31. What is ti»« nuuiber of square miles on the surface of tli.» furth, <iippo>tiiff it« iliaiiM-iur 
t9i!inilr«? 7«Jll X '-'<*^*» •«'>.'5lA0.s3, il««. 

l>"i How many solid Inchehin I liall 7 inches in iliametcr .' . 

Note The anlid conlentu of a gl.iSe are found by noiiuplying its nrtn by , part of its di». 
Bjeier. .Itv. I7L"H soli! iiiehes. 

1S3. What is the number ul cubic miles in the earUi, Kuppokina its diaimt-.'r uf .il>ove / 

A<' 2.W,-.W.0;<l.r.r> miles. 

18-1. What is the eapaciiy, iu cubic luces, ofn bollow eb>be «U niches iudiHinei'^r, ihkIIiow 
much wine wUl it contain, 1 gnllon t>eing 2:t| od>i> 'n>-be«> I 

An*. HSSv> 4- cidnc iorhen, and ISM3 -4- gallons. ' _ 

!*> There is a rouni! lo^, all 'he way of a bi<iiex« ; the lu-n-s of llie ;iriMilar eni's of it ure 

each 3 s'piare f»!Ct ; how Toany wilid iVit lo«'« I foot in l-n-xth of ili'is l»a covvVw-vw X '1<.m*vvc 

I«,.^Mh 1 3 feet 7 10 iVel ? A si.Wd o\ \Wi» (urm \i. c»\\vx\ a. t^ij>\rtA»r ,— Wsy*; ^v' :j4'=>v 

Ah'/ the *4>li<i (.•crrirenl of a cyiio I'.'r, when the nrvn of oup em* . A v\ v\n» Vi\%\>v,VkXv ^*-'^>^ >^ 

Ids M7iat i* the s.did conti-nt uf a round stick 2.0 <ee\ \ov\% mxvW xvwW* v\vsx%n.v«b., vxv^ 
tAeeor7s bi'riijr 7 iu.*ht's JndiHiiit-icr 1 . • ^-^V\ ■V'^^^'^*^ 

yjwl thi nrtfH nfone end, iia before langht, Rut\ m\\h.\t>\y av ^>>f ^^^* ^r^V^\^vvV<k^ v^w^su*^"** 
iryou miiiilply tt^uare i„chcs by i..c7»eK i» IcnstK, >«\\fcV. ^*XVk «^ ^\»v»V'«».v».>»» « 
— if Stuart inches by feet m leugih, what paii'* 
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18T. A bashal measure ie 18*5 inches in diameter, and 8 inches deep ; how many eabic inchea 
does It contain 7 Ana. 8I5U'4 ^ 

It is plain, from the above, tbat the tolid content of all bodies which are of uiiitorin -bigneae 
througnmit, whatever may be the form of the ends, is found by multipiying the area ofoneend 
into ite height or leugth. Solids which decrense gnidualiy from the base till they couie to a 
point, are generally called Pyramida. If the base be a equare, it is called a equare mramid; 
If a triangle, a triangular pyramid; if • circle, a circular pjframid, or a cone. The point 
at the top of a pyramid is calle') theveriex, and a tine, drawn Irom the vertex perpendicular to 
the baae, is called the perpendicular height of the pyramid. The eolid content of any pyra- 
mid may be fonml by niiiliiplying the area of the base by ^ of ihe perpendicular height. 

188. VVhai is the aoliil content of a pyramid whose base is 4 feet square, and the perpendl* 
euiar hciifht 9 feet 1 42 X | » -iS- Ans. 48 feet. 

186. There is a cone, whose height is 27 ieet, and whose base is 7 feet in diameter ; what 
b Itt content 1 Ans. Mfi^ feeu 

190. There is a casit, whose heed diameter is 23 inches, bung diameter 31 inches, and whose 
leugth is 36 inches; how many wine gallons does it contain ? -^ how many beer gallons? 

Note. The mean diameter of the casii may be found by aiidine 2 ihinls, or, if the staves tie 
bnt little carving, 6 tenths, of the difference between the head and bung diameters, to the head 
diameter. The cask will then be reduced to a cylinder. Now, if the square of the mean dia- 
Bieter be mnliiplied by *l*iS-i, (ex. 177,) die product w^ill be the are.a of one end, and thai, nnil- 
tipiicil by Ihe length, in inches, will give the solid content, inctsbic niches, (ex. Id5.) which, 
divided by 231, (note to table, wine meas.^ wilt give the content in wine gallons, and, dividea 
by 282, (note to table, beer nieas.) will give the content in ale or beer gallons. 

In this process, we see that the square of the mean diameter will be niultipiied by '7iV3-l, and 
dirided, for wine gallons, by 231. Hence we may contract U»e operation by only multiplying 

by their quotient, ( 211^ m 'U03I ;) that is, by '0034, (or by 34, pointing oti'4 figures from ths 

product for decimals.) For the same reason we may, for beer gallons, multiply by /-Z§^ 
m '0028, nearly,) 'OUiffl, 4c. ^ *** 

Hence this concise Rt \^K, for gauging or meaxuring cnnke, ^-Multiply the square of the 
mean diameter by the length ; multiply this product by 3i far wine, oi by 'JSfor beer^ and, 
pointing off A decimals, the product will he the content in gallons and decimals of a gallon 

In the above example, the bung diameter, 31 In. — 25 in- the head diameter a 6 lu. diller 
eiice, and t of 6 ■■ 4 niches ; 25 in. •4' ^ >■>- " ^ >■>■ mvan tliameter. 

Then 2 B2 ai 841, and i^l X 36 ii>. - 30270. 

TK«« 5 ^-^^ X 34 ■ 1029884. Ang. 102'9384 wine gallons. 
1 nen, ^ .^j^ X 28 - 847728. Ana. 84'7728 beer gallona 

191. flow many wine gallons in a cask whose bung dtunieter is 36 inches, iiead diameter 21 
Inches, and length 45 inches. Ans. 166-617. 

19*2. There Is a lever 10 feet long, and ihe fulcrum, or prop, on which it turns, is 2 feet from 
enc end ; how many pound« weight, at (he end 2 feet Irom the prop, will be balanced by a 
power of 42 pontnls at the other end, 8 feet from the prop? 

Note. In turning aroinul the prop, the end of the lever 8 feet from the prop will evidently 

KISS over a apace of 8 inches, whde llie end 2 feet from the prop pas»es over a sjnceof^ inches, 
ow, it is a fundan>cnial principle in mech^uiics, that the weight and power will exactly bal 
once each other, when they are inversely as Uie spaces they p:\ss over. Hence, in this exam 
pie, 2 pounds, 8 feet from llie prop, will balance 8 poinidii 2 feel from the pn>p; therefore, if 
we ditide the distance of the power /ro;/» the prop by the distance of the weight /rom th$ 
prop,' the quotient will always express the ratio of the weight to the power : 8 = 4, thit is, 
tlie weight will be 4 times as much as the power. 42 X ^ " 1^ * Ana. 168 lbs. 

193. Suppwlnf the lever as above, what ^owcr would it require to raise lOOOpouiKls? 

Ana. 100(1 m 250 pounds. 

194. If the weight to be raised be5 times as much as the power to be applied, and thedistance 
•ithe weight from tlie prop be 4 feel, how far from the prop must Uie power be applied 7 

lae „ i4n<. 20feet 

195. If the greater distance be 40 feet, and the less ^ of a foot, and the power 175 pounds, 
what is the weight 7 Ans. 14000 pounds. 

196. Two men carry a kettle, weighing 200pouivl8; the kettle is suspended on a pole, the 
bale being 2 frei 6 inches from the hands of one, aiAl 3 feet 4 inches from the hawdsuftnc other; 
bow many pounds iloes each bear? Ans. INS pounds; %5 pounds 

197. There is a wiiHllass, the wheel of which is 60 inches in diameter, 'and the axis* around 
which the rope coils is 6 inches indiamet«r ; how many pounds on the axle will be balanced 
by240 poiinils at the wheel ? 

.Af'>te. Tlie tpacea passed over areevidaiuly as tlie otiamerers, or Ihe circumferences ; there- 
fore, ^"« 10, ratio. yfws. 2rtWpouiMla 

198. If the diameter of the wheel he 60 Inches, what must lie the diameter of the axle, liia* 
the Va/io of the weight to the power mny be 10 to 1 7 Ans. Q inchea 

Note. This calcnln'.iim is on ili- 6ii|iposiii>>n that there is nofriction, for which it is us4ial 
touiM fro Ihe power which is lo work ilie inaohinu. 
199. There is a screw, whose tlircai\s are I \n<:lt iwuider, which is turned by a lever 5 feet, 
^J^ fitvhet, lona ; wiml is ilie rvlio ol' the v«c\>!i\»\ vo \\»«: wwwl 
JVo/e, The power applied to the cud of ih« Wvet wA\ vW«it\\»c v\\ft c\tc\\\\\^««v\«* <A «l ^t<i* 
J^X 'J ml'-iJ iucfius ill diameter, while \he wcvgUx \sTv\Vbw\ \ \i\t\\*, \.Wttt\^t«,\W rtv-iVa VA\\a 
fmintlAy f/ltnding the circumference of a <ircle, wli«>«e dianvsler \s V»«e IKs \eui,U\ oj >kia 
Stogr, b]f Ult distance betimeen two threnda of the screw. ^Pf^V y ^ 
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flOOi There w a •eiw, whoM threads are i of an inch a«Qiid«r ; If It be tamed by a lerer 10 
feet lone, what weight will be balanced bjr ISO pound* power 1 An*. S6'J067i Iba. 

!ttl. Toere lea machine, lu which the power moves over 10 feet, while the weight 'U rais> 
cd 1 Inch ; what is the power of that machine, that is, what is the ratio of tJie wetg/u to tiM 
pouerf Ana. 120. 

S02. A man put SO apples into a wine fall oh measure, which was afterwards filled by pour^ 
ixkg in 1 quart of water ; required (he couieuu of the apples iu cubic inches. Ant. 1734 iiicheai 

203. A rough stnue was put into a vessel, whose capacity was 14 wine quarts, which wasaf- 
tMwards filled with 24 quaru of water ; what was the cubic content of the stone 7 

Ans. 664| inchea. 

FOB.MS or KOTES, BOZTDS, 
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NOTES. 

No. I. 
' Overdean, Sept 17, 1802. 
For value received, 1 promise to pay to Oli- 
er Bonntiful,ur order, sixty-three dollars fifty- 
four cenu, on demand, with interest after three 
Months. WILLIAM TRUSTY. 

AttMtf Timothj Testimony. 

No. n. 

Biifort, Sept 17, 1802. 
For Talae received. 1 promise to pay to O. 

R-, or hearer, — — dollars cenU, three 

nontfas after date. PETER PENCIL. 

No. III. 
By two Peraona. 

Arian, Sept 17, 1802. 
Tmt value received, we. Jointly and seve- 
rally, promise to pay to C- D.y or order, — — 
doUars — cents, on demand, with interest 
ALDKN FAITHFUL. 
JAMES FAIRFACE. 
ilttMt, Constance Adley. 

Obaervadona. 

1. No note is negotiable, unless the words 
**or order," otherwise '^or bearer," be inser- 
ted in it 

2. If the note be written to pay hira **or or- 
der," (No. 1.) tiien Oliver Bountiful may en- 
dorse this note, thai is, write his uaiue on the 
baclistde, and sell it to A, B, G, or whom lie 
pl«>astis. Then A. who buys tlie note, cal Is on 
William Trusty for payment, and if he neg- 
lects, or is unable to pay, A may recover it of 
the endorser. 

3. If a note be written to pay him "or bear- 
er," (No. II.) then a.ny person, who hold« the 
note, may sue and recover the same of Peter 
Pencil. 

4. The rate of interest, established by law, 
being sir per cent, per annum, it becomes uu- 
necessary, in writing notes, to mention the 
rate of interest ; it is anfficient to write them 
for the payment of such a sum, with interest, 
for it will lie understood legal interest, which 
is six per cent 

6. All notes are either payable on demand, 
or at the expiration of a certain term of linie 
agreed upon by the parlies, and meutioned in 
the noi«, as three months, a year, Ac 

6. If a bond or note mention no time of pay- 
ment, it is always on demand, whether tlie 
words "on demand^' be expressecl or not 

7. All notes, payable al a certain time, are 
on interest as soon as they become due, though 
in each nousn there be no mention made of in- 
teresi. Thie rale is foinided on the principle, 
Ui*t every nmn might to receive his money 



I that time is an ininry to him. The law, tber«> 
j fore, to do him justice, allows him intereal 

from tlie time tlie money becomes due, as a 

compensation for tlie injury. 

8. Upon tlie same principle, a note payable 
on demand, wilnout any mention made of itt* 
terest,is on interest after a demand of payment, 
for upon demand such notes immediately be- 
come due. 

9. If a note be given for a ^>ecific article, as 
rye, payable in one, two, or three months, or 
in any certain time, and the signer of such nota 
suffers the time to elapse without delivering 
such article, the holder of the note will not ba 
obliged to take the ariiele afterwards, but may 
demand and recover the value of it in money. 



BONDS. 

A Bond, with a Condition^ from one to on. 
olAer. 

Know all men by these presents, that I, C> 
D. of, Ac, in the county of, Sto-, am held and 
firmly bound to E. P., of, Ac, in two hun> 
dred dollars, to be paid to the said £. F., ^ 
his certain attorney, his executors, aduiinia- * 
trators, or assig im, to which payment, well 
and truly to be made, I bind myself, my heirs, 
executors and administrators, firmly by thesa 
presents. Sealed with my seal. Dated tha 
eleventli day uf ■ ■ , in the year of our Lord 
one thousand eight hundred and two. 

The Condition of this obligation is such, 
that, if the above-boumi C. O., his heirs, ex< 
ec'jtors, or administrators, do and shall well 
and truly pay, or cause to be paid, unto tha 
above-named £• F., his executors, adminis* 
trators, or assigns, ihe full sum oi two hun* 
drerl dollars, wiih legal interest for tlie same, 
on or before the eleventh day of — — next 
ensuing the date hereof,— then this oblintioD 
to be void, or otherwise to remain In fuuforoa 
and virtue. 

Signed, &0. 

A Condition of a Counter Bond, or Bond 
of Indemnity, vhere one mti» becomaa 
bound for another. 

The condition uf this obligation is such, that 
whereas tlie above named A.B- at the special in* 
eiance and reqiiesi,an(l for the only proper debt 
of the above-bound 0. D- , together with the said 
CD. ,18, and by one lx>nd or ohligntlon bearing 
e'|iial (late witii the obligation above-written, 
hflrl and firmly hound nnto E. V., of, Ac, in 
tiie ))e'.i;il sum ol'^— iloIlan,coiKlitiuiied lor the 
pay mtvAV o< v\\fc %\vm.\ Q^.,%L<i. .,Vv5^\«l^^^»^ss^«*. 

«LS \u »uv\toy Vive »«:\A\wvMVx^^\v^W>^.'*t^ 



'b*a doe, ami (hat the non-payment of it ax W\»e cowAtiow \i\««*MM\w ^xvv«tt>^'M 
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fully appear;— If, therefore, the aaid C 1)-. 
hu hein. exe<!utura, or ■«^liniuisirai»rt, iIohiuI 
•ball well aiiJ iriily pny, or cHiiae lo l« pn'\>\. 
nnioihr «ni<l R. P., hiBexeoiior', n'ii.iiiiifira- 
tor*, or u»Biffii», the m'kI rum oi, ftc, «iib li'- 
gai iniirre»i ut the Mime, uii llie siiiil ■ ciajr 

ot*. Ac, iiext eiiviiiiiijC ihe tlate of itie 8ai<! in 

Eari recited olHi)fr»tion, aoc>or(li*i|! to the true 
ileiit ami iiieaiiiiig,aiKl in loll tltftcliargf! and 
Mtisfaciion of the »aid in part recited boitd or 
•btifatiou,— then, Ac.,— oUierwiae, Ae> 

Not0. The principal difference between a 
note and a bond ta,Uiat Uie lait«rr is an iritiru- 
Kent of more eoleiniiity, beins given nuder 
■eal. Alao, a note may be cunirole<l by a 
■pecial agreement. diH'erent from the nuie, 
vheruas, ui case of a boml, no »pe<:ial a^'ree- 
ment can in the loani coniroi whnt appvare to 
have been tii<' inlenfiun of the parlic*, as ex- 
prenad bj the word* in the coadilion of the 



RECEIPTS. 

Sii^rievm, Sept. 19, 1<«2. 
Received from Mr. I>nran«:e Atiley ten dol- 
Ian in full of all accounts. 

URVANU CONSTANCE 

SiiCfrieves, Sept. 19, IS02. 
Received of Mr. Orvund Coiiatance fivedol- 
faura iu full of all ac'cotinis. 

DURANCE AD LEY. 

Raeeipl for Money receivtd on a A'oto. 
Bitfrrifves, 8ept. 19, 1802. 
Received of Mr. Bimpsnn Kantly 'by the 
oand of Tiuis 1'rnaiy) sixteen dollars tueiity- 
Ave cents, which is endor^M) on his note of 
Jiige 3, I ML HKTBR CH ECRFU L. 

A Reenjttfor Mtney received on Arrotmt. 
Siifcriaves, S»-j.a. 19, IMI . 
Received of Mr. Orand l.aitdike (iliy dol- 
Iws on aucoinil. EI.D!i(^ Sl.itCKI.EY 



Receipt for Monew reerived fjair oiaoAiP 
i'ereoK. 

Salem, Auff. 10, I83T. 
Received from P. C. one hnndretl dwitar% 
for account of J. B. ELI TRCMAN. 

Receipt for Intereet due on a Not*. 

Andierai, July 6, 1827. 
Reoeiyeit «f I- S. thirty dollars, in fnii of 
one ye;u't interest of $301), due \*> nte on tin 
'— — day of ■ la&ijon note from the sai4 

1. S. SOLOMON GRAY. 

Receipt /orMoney paid btfore i t becamee du*. 

HilUboroiigb, May 3, IK/7. 

Receive^! of T. Z. nimety dollars, advanced 

in full fur one year's rent of my larni, leased 

to the said T. Z., ending the first dav of April 

i.exi, wm. HoiyKSTts James. 

Nute. There ia a diotinction between f»> 
ceiris fivcn iu full of all aecounUi, an<l Athefl 
in fill I of tilt demand*. The fc»rui«.-r cnt off 
Hcuonnis only; the lauur cnt tiH' not only a^ 
cuuuu, but all oblij^aiionsaud ri|{hi of a«Uo» 



ORDERS. 

Archdale. Sept. 9, ISOSL 
Mr. Stephen Burgess.— For vatite recetvadf 
pay to A. I)., or orOer, ten dollars, aial plac* 
the aauie to my account 

SAMUEL SKINNER. 

Piiuburieli, Sept. 9, 1891. 
Mr. James Rohottoui.— Pleaae to deliver Mr 
L. D. such frtMxlMas he may call fur, not ei^ 
cceding tlie sum of tweiny-five dollars, and 
place the same to the accumit tif yt>nr huuibls 
servant, NICHOLAS REUBENS. 



It Is nece«sary that every man should have some regular, iMiiform method of keeping hb 
accounts. Whai this method shall be, die law does noi prescrilie ; but, in casea of dispute, it 
rcfjuirus that the bonk, or ihut r>n which the charges won- originnHy made, be pro«lnced ia 
open court. *lieii he will be recinired to ancwi-r tin- tullowii'g (|iii-8tiuiis:— 

la this jfuur book, and the method in uhickyou keep your nccotaite ? 

Did you m ke the chirgee, now in diepute, at the time they purport to have been made f 

Are they Just and true 7 

Have you received puy/or them, or any part 7 (feOihou muck 7 

All HiiBwer i:i the uniruiative, und-ir onl'i. to the above questions, (the last only excepted,) 
Is all (hat is required tusuKmuiiiaU' hi»i-laim. 

For farmers an<l iiiecliaiiic<>, the (•jllriMii:^ iiielbod will he found lioih convenient ami easy. 
It consiHi* in hnviii<; one eiiijb;!*^ hook, eittt.rine il.>> name of the person with whom an Hcomii4 
Is to lie opr-ne*l at the top of the U/t haikl page, Dr., and at tlie lop of the right baud page, 
Cr. , aj« f»i I o w s :— 



Dr. James Mack night. 



\xc1 
Jan. 5. I 'o5cordBorWo<Kl, Ht:S1*7V, 
M^y 1(5. J 'o one <lay's work, self and 



James MachnighU Cr. 



I 'o5cordBorWo<Kl, Ht:S1'7V, r 75 .\pril 8. Hy 

! 'o one <lay's work, self and IVlity 10. By 

oxKU, . . 10 Sept. 12. Bj 

o 4 biieheh of Rye, at 751 \ \ 

era, delivered by yotur or-l 1 \\ \ 



Hy one Plough, 

By rfpairing Cart Wlieels, 

By Cash to balance, . ' 
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This book should be returned to 
the Library on or before the last date 
stamped below. 

A fine of five cents a day is incurred 
by retaining it beyond the specified 
time. 

Please return promptly. 
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